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SPECIAL EDITORIAL 


The Closing of the Trudeau Sanatorium 


An epoch in time is delineated by a significant change in orderly events. The 
change at the time may be interpreted As a Sign of defeat or failure, and vet in 
the light of history it is shown to be a milestone of triumph in progress toward 
the achievement of a goal The Trudeau Sanatorium is closed. How come? 
Hlow does this event concern the National Tuberculosis Association ? 

The conception, the foundation, the development, the activities, the ob 
jectives, and the personages involved in both organizations have not only run 
parallel but are significantly intertwined 

The Trudeau Sanatorium was conceived of a need for a place to heal, share 
and work by patients suffering from tuberculosis. With Dr. kdward L. Trudeau 
a founder, the cradle of the Trudeau Sanatorium came into bemg as the “Little 
Red Cottage” in 1884. Later, as help was forthcoming from generous contribu 
tors, the Adirondack Cottage Sanitarium” was incorporated in January, [S80 

The National Tuberculosis Association was conceived by a feeling of need to 
work, share, and develop means and ways to control and, if possible, eradicate 
tuberculosis. It was founded in June, 1904, with Dr. Edward L. Trudeau as its 
first president. At that time the national death rate from tuberculosis 
approximately 200 per 100,000 population 

The Saranac Laboratory had its beginnings in a small corner wing of Dt 
Trudeau's home and came to organized development as the Saranac Laboratory 
for the Study of Tuberculosis in 1894. The growth and maintenance of the 
sanatorium and laboratory were made possible by the establishment of an 
endowment fund 

\ need for special training in tuberculosis nursing resulted in the establishment 
in 1912 of the Nurses Training School, specifically for ex-patient pupils 

The extension of the sanatorium movement resulted in the realization that a 
special postgraduate school for instruction in tuberculosis was most necessary 
The logical site for this school was at Saranac Lake, with Dr. Trudeau as ite 
founder This project was established in 1014. The product of this school has 
included eminent chest specialists who later practiced and preached the ‘Trudeau 
Gospel’ in all parts ol the world 

Dr. Trudeau died on November 15, 1915. In 1917 the name of the institution 
was changed from Adirondack Cottage Sanitarium to Trudeau Sanatorium 
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PULMONARY TUBERCULOSIS AFTER THE PROLONGED 
USE OF CHEMOTHERAPY 


OSCAR AUERBACH 
Received for publication August 2, 1954 


INTRODUCTION 


It has been the writer's Impression that, since the advent of chemotherapy lor 
the treatment of pulmonary tuberculosis, the anatomic findings are greatly 
different from those present in patients untreated with chemotherapy. The 
findings are so different, particularly in cases of long-term chemotherapy and in 
those in which treatment was begun soon after the onset of the disease, that such 
cases can be differentiated pathologically from those in which the disease had 
run a successful course without the benefit of the drugs 

This opinion is not shared, however, by the majority of writers who have 
expressed themselves on this subject It is generally held that the drugs increas 
the rate of healing, but that the individual pathologic lesions are no different 
from those in the untreated cases 

Mahon (1) stated that there are no specifi pathologie changes peculiar to 
tuberculous lesions which had been treated with streptomycin. He reported that 
the clearing of the perifocal reactions, the closure of cavities, and the encapsula 
tion of caseous foe: occurred with or without streptomycin. He further reported, 


however, that streptomycin increased the frequency of successful results and 


shortened the time required in the healing process. Silverthorne and Silverman 


2) made similar observations and stated that no histologic finding was of suffi 


ment individuality to be per uliar to the effects of the drug and that all could be 
demonstrated in lesions from untreated patients 

Recently Rich (3) stated that it is not possible to distinguish morphologically 
lesions which have been brought to the so-called “target point” with the aid of 
chemother py trom lesions which have reached a similar pont without chemo 
therapy 

As these views are different from the present writer’s experience, it was be 
heved that a comparison of the anatomic findings in patients who had received 
no chemotherapy with the findings in those who had received chemotherapy 
would be of interest. From these studies it soon became apparent that the single 
most important difference was the fate of the perifocal reaction in treated and un 
treated cases. The findings do verify the fact that the healing changes are acceler 
ated under chemotherapy. Although the end results may in some ways appear to 
be the same, there are many qualitative and quantitative differences, The 
present paper represents an attempt to describe the changes in both types of 
cases and to explain the reasons for these differences 

wratory Service, Veterans Administration Hospital, Fast Orange 
Jerse 
it the 54th annual meeting of the Canadian Tuberculosia Association 
ewick, June 22-25, 1054 
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The observatior hich will be pres nted are based on extensive study of the 
pathologic material of chronic pulmonary tuberculosis, both at autopsy and 
in surgical specimens. The material includes both treated and untreated lesions 
and is repres nted by more than 2.400 auULOpSY Cases ind more than 500 surgical! 
specimens. All pathologic preparations were inflated with Kaiserling’s solution 
fixed, and cut, and multiple sections were taken from all significant areas. The 
microscopic tissues were examined with both hematoxylin and eosin as well as 
with van Gieson stains for elastic tissue. The treated patients, with relatively 
few exceptions, had a minimum of what is generally considered to be adequate 
antituberculous chemotherapy 

It is realized that, as in all biologi phenomena, there is a certain amount of 
variability. Nevertheless, it is believed that the following composite descriptions 
truly represent the over-all general trends and classifications which can be dis 


cerned from such a study 


Composite De plions ol Changes in 7 uberculous Lesions Afiribuled to 


intimicrolnal The rapy 


The most striking changes in the tuberculous lesion which have been brought 
about by antimicrobial drugs have been the following: (/) rapid and extensive 
clearing of the perifocal reaction; (2) greatly decreased width of fibrous capsules 
around encapsulated necrotic foe; (3) decreased thickness of the cavity wall and 
of the overlying pleura; (4) decrease in pulmonary fibrosis and emphysema 
(5) greatly decreased incidence in the development of pulmonary arterial aneu 
rysms and consequent decrease in massive pulmonary hemorrhages; (4) differ 
ence in the mode of cavity healing; (7) more rapid healing of the tuberculous 


process 
Perifocal Reaction 


As many of the differences between drug-treated and untreated lesions result 
from the altered development of the perifocal reaction, it might be well to review 
the characteristics of this process. The perifocal reaction was first described by 
Tendeloo (4) under the term of collateral inflammation and was also designated 
as circumfocal inflammation. Later the term perifocal inflammation was applied 


The present writer prefers the term perifocal reaction, for there is a different 


response peripheral to the central core of inflammation. It is generally believed 


that the reaction is the result of the abnormal metabolic products which extend 
into the surrounding tissue from the necrotic focus 

The extent of the perifocal reaction is generally proportional to the extent of 
the disease which it surrounds. Sometimes, however, small tuberculous foci may 
result in wide areas of perifocal reaction while large foci may sometimes result 
in a small perifocal reaction 

The zone of perifocal reaction is found at the same time as the original area 
of tuberculous pneumonia. The pneumonic zone is firm and red-granular in the 
early stage and later is gray. Subsequently, yellow areas of necrosis develop 


within it. The perilor al reaction, which develops at the same time as the pneu 
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monia, merges with it and is distinguished from it by being less firm and not 
granular. Sometimes the perifocal reaction has a gelatinous red or gray appear 
ance and has bree n termed gelatinous pneumonia 

Microscopically, the perifocal reaction is characterized by an alveolar filling 
process composed of serum, erythrocytes, and alveolar phagocytes. Generally, 
the cellular components predominate in the alveoli near the tuberculous focus 
while serum occupies most of the alveolar spaces in the more peripheral aspects 
No neutrophils or fibrin are present, an important point of differentiation from 
the zone of acute inflammation which it surrounds 

The ultimate fate of the perifocal reaction in lesions which are not treated by 
chemotherapeutic agents depends upon several factors. Generally, the clearing 
of this alveolar filling process occurs partially through the emptying of the con 
tents through the draining bronchi and mainly by drainage through the lym 
phatie channels. Evacuation occurs chiefly in the peripheral portions where the 
serum predominates. Perifocal clearing occurs to its greatest extent when there 
is an isolated focus. Thus, even under ideal conditions, part of the alveolar filling 
process, generally the cellular portion near the focus, remains in the alveoli and 
is replaced by connective tissue 

Any interference with the routes of drainage will result in more of the perifocal 
reaction being trapped in the alveolar spaces and thus result in larger areas of 
eventual fibrosis. The two most important factors which interfere with the elimi 
nation of the perifocal reaction are the development of tuberculous foe: un the 
neighboring regions and the institution of collapse therapy. The occurrence of 
adjoining tuberculous foci will result in a necrosis of the neighboring alveoli, 
bronchi, and lymphatics. Thus, the efferent bronchi and lymphatic channels 
through which the perifocal reaction might escape are blocked. Collapse therapy 
will also interfere with the avenues of escape by compression of the efferent 
bronchi and lymphatic channels. Thus, compression of the lung containing many 
tuberculous foci with surrounding perifocal reaction will result in wide areas of 
fibrosis and a great reduction in the lung volume. 

It is the writer’s impression that one of the most striking and beneficial effects 


ol ¢ hemotherapy is the rapid and extensive clearing of the perifocal reaction. ‘The 


prompt response is seen roentgenographically in the form of clearing of much of 


the shadow. This is particularly striking in the cases in which the process is acute 
and extensive. Following the clearing of the perifocal reaction the roentgenograms 


show a well-delimited tuberculous focus 


Fibrous Capsule s Around \ Foci 


In the untreated lesion, when there is no blocking of neighboring bronchi or 
lymphatic channels, clearing of the perifocal reaction occurs in the peripheral 
aspects while organization occurs in the area immediately surrounding the tu 
berculous focus. The latter process occurs through the migration of fibroblasts, 
histiocytes, sometimes also newly formed capillaries, and with them formation of 
collagen fibrils (figure la). The alveolar filling process becomes continuous with 


the alveolar septa and, as the collagen fibrils increase, they fuse and compress the 
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la and lh 
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adjoming cellular elements until finally a loose zone of connective tissue results 
Those alveoli in which no organization occurs are compressed by the surrounding 
connective tissue and are often lined by cuboidal cells. The resulting zone of loose 
connective tissue is directly continucus with the area of dense hyalinized conne« 
tive tissue which results from the organization of the tuberculous granulation 
tissue which surrounds the solid necrotic focus. The inner zone of dense hyaline 
connective tissue has been designated as the specific portion of the capsule be 
cause of its origin from the specific tuberculous granulation tissue. The outer 
zone of loose connective tissue has been designated as a nonspecific portion of 
the capsule because it arose from the organized perifocal reaction. The latter zone 
is also characterized by the presence of coal pigment resulting from the interfer 
ence with lymphatic drainage 

The lymphatic channels coursing through these areas are compressed by the 
connective tissue. Coal dust inhaled into the alveolar spaces is taken up by the 
alveolar phagocytes and carried by them through the lymphatic channels to the 
regional bronchial lymph nodes. The pigment-laden phagocytes cannot pass 
through the blocked lymphatic channels. They are forced through the walls of 
the vessels at this point as a result of the back pressure and are deposited in the 
surrounding connective tissue or are trapped locally. The phagocytes disinte 
grate and the pigment remains 

It is well recognized that the perifocal reaction clears to a much greater extent 
around a primary focus than around a post-primary focus. It has been empha 
sized that a distinguishing feature between these is the fact that the nonspecify 
capsule in the primary focus is thinner (5, 6). The areas of fibrosis around the 
necrotic zones are wider where the foci lie in groups, and often the areas of con 
nective tissue form a common border to one another 

\s has already been poimted out, following the institution of drug therapy 
there is a rapid clearing of the shadows. This clearing represents the emptying of 
the alveolar contents in the perifocal reaction, This occurs immediately and is 
almost all-inclusive (figure 1b). Thus, the areas of tuberculous pneumonia under 
going necrosis are surrounded only by the zone of tuberculous granulation tissue 
As a result of the early clearing of the perifocal reaction the capsules around the 
necrotic foci, when healing is complete, are thin and are composed of a narrow 
laver of hyalinized connective tissue. Generally, however, the institution of 


chemotherapy occurs after the tuberculous process has been present for some 


period of time. This would mean that some of the alveolar filling process of the 


Fig. la old white man with pulmonary tuberculosis for two and one half 
ears prior t * pneumonectomy left He received no chemotherap prior to the opera 
tion. Photomicrograph shows an acinous focus with a necrotic center and a surrounding 
perifoeal reaction i organization (A 

kia. th | ‘ id white man with pulmonary tuberculosis for two years prior to his 
phneumonedct He received a course of chemotherap 120 en af atreptomycin 
1 gm. dail following & spre vl of disease to his lower lobe The lung wee removed four 
ind one half monthe ter the comple tion of chemother iD Photomi« rogt aph ahows the 
winous foci in a dvanced at ge of he sling with comple te albeence o rifocal reaction 


The foci are composed of epithelioid and giant cells with a large number of collagen fibrils 
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Fia. 2a. A 41-year-old white woman who died of uremia and amyloidosis fourteen years 


after the onset of pulmonary tuberculosis No tubercle bacilli were recovered from her 
sputum for the last four years of her life. A healed cavity is present in the right upper lung 
field (figure 5a). Photomicrograph of an encapsulated caseous, calcified focus shows the 
necrotic center surrounded by a narrow band of hyalinized connective tissue (A) which in 
turn is encircled by a very wide zone of loose connective tissue (B) (organized perifocal 


reaction This patient re« eived no « hemotherapy 
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perifocal reaction has been converted into loose connective tissue. The adminis 
tration of antimicrobials will not cause any resolution of the organizing or organ 
ized perifocal reaction. The extent of this zone will depend upon the time elapsed 
hefore the treatment with drugs was begun. It should be noted that recent ne 
crotic foc: without the benefit of chemotherapy are morphologically different 
from those chemotherapeutically treated 

The changes which result from the favorable effects of chemotherapy are 
permanent, and these healed tuberculous foci are much different from similar 


foci which heal without the benefit of the drugs (figures 2a and b 


De reased Thickness of the ¢ avily Wall and Decreased Thickness 
of Overlying Pleura 


The organization of the perifocal reaction around the cavity forms the third 
layer of the wall and in part determines its thickness. The lining of the excava 
tion is formed, in part, by a narrow rim of necrotic material and, in part, by a 
network of fibrin in which cells are enmeshed. The zone beyond this is composed 
of tuberculous granulation tissue rich in newly formed capillaries and cells and 
sparse in collagen fibrils in the early stage. The third layer results from the or- 
ganization of the perifocal reaction 

As healing progresses, the collagen fibrils increase at the expense of the capil 
laries and cells. Thus, a newly formed cavity in which there has been only a small 
amount of organization of the perifocal reaction will have a thin wall and, with 
its progressive conversion into connective tissue, its thickness increases. Where 
progression ol a cavity occurs, either through extension of necrotic foct into the 
lumen or progression from within, new areas of perifoeal reaction develop around 


these new zones of activity. With the conversion of these new alveolar filling 


processes into connective tissue, the thickness of the cavity wall increases. The 


wall of a tuberculous cavity which has been present for a year or longer generally 
measures approximately 2 mm. in thickness, is gray or gray-black in appearance 
and, in its postero-lateral aspect, fuses with the overlying thickened pleura when 
it is In a position so that it is proximal to a pleural surface (figure 3a 

The pleural thickening is also the result of the perifocal reaction. Tuberculous 
cavities generally develop in a subpleural region several millimeters beneath 
the pleura. The perifocal reaction usually extends to involve the pleura and 
results in a localized collection of fluid and cells in this area. This is soon invaded 
by the elements of repair and is converted into connective tissue, with a resultant 
obliteration of the pleural space. If new cavities develop in this region or if the 


original cavity continually progresses, more of the pleural space will become 


Fic. 2b. A 29-year-old white man whose pulmonary tuberculosis was detected twenty two 
months prior to the removal of his right upper lobe. He received two courses of chemo 
therapy. One was begun within one month of the onset, and another prior to his operation 
The first course was gm. of streptomycin the second was 42 gm each 1 gm. daily 
Photomicrograph shows two encapsulated, necrotic foci. There are hyalinized connective 
tissue (specific) capsules (A) encircling the necrotic centers, but there are no outer zones of 


loose connective tissue (nonspecific sround them 
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obliterated. When the pleura overlies a cavity which has been present and 


actively progressive for a number of years, the combined thickness of the pleurae 
may reach a thickness of 1.5 em. to 2.0 em. and is densely adherent to the chest 
wall 

The clearing of the perifocal reaction around a tuberculous cavity following 


the institution of antimicrobial therapy results in a different thickness of its wall 


Fia. 3a. A 34-year-old Negro woman whose pulmonary tuberculosis was first discovered 
twenty-eight months prior to her death. She received no ¢ hemotherapy during her illness 
A large cavity occupies the upper lobe of the left lung and fuses with the thickened pleura 

1) inall aspects The cavity is lined by a thick zone of necrotic material 

ria. 3b. A 24-year-old white man who was admitted to the hospital seven months prior 
to his death in a semicomatose state prec eded by headaches for several days. A diagnosis 
of tuberculous meningitis was established Roent genographic examination of the chest 
showed a large cavity in the upper lobe of the right lung. The patient had raised brown 
sputum on occasions during the two months prior to admission. He was immediately begun 
on streptomycin therapy, | gm. daily, and intrathecal streptomycin, 3) mg. every other 
day. He received a total of 206 gm. of streptomycin up to the day of his death. The duration 
of his pulmonary tuberculosis was nine months. Coronal section of the lung shows a cavity 
with an extremely thin wall lying in the upper lobe of the right lung 

Fig. 3c. A photomicrograph of the cavity wall of figure 3b shows the inner wall composed 
of a necrotic layer (A). The layer of vascular granulation tissue beyond it (8) is of variable 
width. The « mpty alveolar spaces bordering the cavity, from which the perifoc al reaction 


has been cleared as a result of the action of the drug accounts for the thinness of the cavity 
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as well as the thickness of the overlying pleura, when compared with similar 
untreated cases. The amount of fibrosis in these areas will naturally depend upon 
the age of the cavity at the time chemotherapy was instituted. Thus, if treatment 
were begun soon after its development, as a result of the clearing of the perifocal 
reaction and control of the organisms, the cavity wall would remain thin (figures 
3b and c). If the tuberculosis advances and the process of healing under chemo 
therapy occurs with closure and inspissation of cavity contents, the wall will be 
thinner than one of similar age which closed without the penefit of the drugs 
The former cavity wall will be composed of a fairly narrow zone of hyalinized 
connective tissue with little or no loose connective tissue beyond, while the latter 
will have a similar layer of hyalinized connective tissue but will be surrounded by 
a wider zone of loose connective tissue with variable amounts of coal pigment 
The latter zone will often fuse with the thickened overlying pleura 

The writer has also had the opportunity to study cases in which “open’’ 
cavity healing has occurred during chemotherapy In these lesions the necrotic 
contents have been completely evacuated and all that remains is a thin-walled 
cyst at the site of the former cavity. The dilemma of determining whether this 
is an emphysematous bleb is sometimes solved by serial sectioning of the tissue 
and finding smal! areas of tuberculous granulation tissue, which is conclusive 
proof of its being a healed cavity. Often there is a narrow intervening intact por 
tion of lung parenchyma which lies between the cavity wall and the pleura 
Pleural thickenings are in no way as extensive as in similar cases in which chemo 


therapy was not used. The institution of chemotherapy when cavities have been 


present for some period of time will not affect the outer wall of fibrosis or pleural 
fibrosis, but will prevent further thickening of the walls of the cavity 


Pulmonary Fibrosis and Emphysema 


Pulmonary fibrosis and emphysema are frequent sequelae of healing and 
healed pulmonary tuberculosis. Fibrosis results in one of two ways, either from 
an organization of a tuberculous pneumonia or the organization of a perifocal 
reaction. In general, the larger the area of tuberculous pneumonia, the greater 
the chances are that it will undergo necrosis. Conversely, the smaller the focus, 
the greater the opportunity for organization to occur. Thus, many of the acinous 
nodose foci are converted into connective tissue. By far the larger amount of con 
nective tissue results from the organization of the perifocal reaction. Wide areas of 
fibrosis result in a great contraction of the lung parenchyma and, thus, a great 
decrease in the lung volume. In many of the latter cases, it is common to find 
necrotic foci contiguous with one another and the outer fibrous capsules fused to 
one another 

Emphysema accompanies and generally parallels the extent of the pulmonary 
fibrosis. In the proceas of organization, both in the areas of tuberculous pneu 
monia and in the perifocal reaction, as the plugs, within the alveolar spaces which 
are adherent to the alveolar septa, are converted into connective tissue, there is a 
contraction of the jung parenchyma. As the pulmonary tissue contracts, there is 
then a stretching, thinning, and tearing of the alveolar septa in the regions imme 
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diately around the fibrosis. This generally results in a weblike structure su 
rounding the zones of fibrosis and, in cases of healed pulmonary tuberculosis of 


wide extent, there are, in addition, bleb spaces varying from 5 mm. to 1 em. in 


diameter 
Another important feature which results from chemotherapy is the general 


decrease in pulmonary fibrosis resulting from the cleared perifocal reaction, par 
ticularly in those cases in which, in addition tothe cavities, there are many necrotis 
loci of varying size. As a result of this, necrotic foci having much thinner cap 


sules which lie close to one another are now separated by intact lung parenchyma 


figure 4 
(As a result of the greatly lessened pulmonary fibrosis and contraction of the 


lung parenchyma, there is a much lesser degree of emphysema. Another feature 


Fig. 4. A 25-year-old white man whose pulmonary tuberculosis was detected 32 months 
prior to a resection of the pico-posterior segment of the upper lobe of the left lung. Sub 
streptomyecit PAS (one 


received a sixty-day ourse of chemotherap 


he had a hemoptysis 


sequently he 
vas an increase in the size 


ind PAS, 12 gm. dail 


weeki were added 


ear before resection Subsequently there 
of the large lesion in the lung. Streptomycin, | gm. twice week! 
months prior to resection and 300 mg. of isoniazid, twice 


of the resection. Tubercle vere cul 


were begun #1 
bacill 


two months later and continued up to the time 
tured from the sputum up to one month prior to resection shows a 


in which acid-fast bacilli were demonstrable 


foci in the surrounding lung tiesur 


The resected specimer 
large inspissated cavit both on microscopy 
ind culture. The emaller necrotix ind the inspissated 
thin capsules of 


Microscopie all patent re 


cavity are surrounded by The intervening lung tissue contains no areas 
fibrosis. The overlying pleura is thin epithelized bronchus is 
te with the inspissated cavit 


found to commun! ‘ 
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of the greatly decreased fibrosis is that the lung volume is nowhere decreased to 
the extent which occurs in the absence of chemotherapy 

In general, it may be said that pulmonary fibrosis and emphysema are both 
greatly diminished in the lesions from drug-treated cases. This is much more 
evident when therapy has been instituted soon after the onset of pulmonary tu 
berculosis. When the disease has been present lor months or years before the 
start of chemotherapy, the areas of pulmonary fibrosis and emphysema are un 
affected by the drugs. In such cases, necrotic foci and cavities which develop just 
before the start of therapy or during such treatment can easily be distinguished 
from the older lesions which had healed before the institution of the drugs. The 
older foei and cavities will have wide zones of loose connective tissue in their 
outer aspects, while those showing the benefit of chemotherapy will have litth 
or no loose connective tissue around the inner narrow zone ol hvalinized Conner 


tive tissu 


Pulmonary Hemorrhages as a Complication of Chronic Pulmonary Tuberculosis 


Hemorrhage which results from the rupture of a pulmonary arterial aneurysm 
into the lumen of a cavity has been a frequent cause of death in chronic pulmo 
nary tuberculosis in the era before chemotherapy (7, 8, 9). The development of an 
aneurysm results generally during the process of repair and is rarely observed in 
the more acute and rapidly progressive instances of pulmonary tuberculosis 
Che reason for this is the fact that branches of the pulmonary artery engulfed 
in the necrotic zones respond immediately by a fibrous thickening of the intima 
and obliteration of the lumen. Pulmonary arterial aneurysms generally result, 
not from these obliterated vessels traversing the cavity, but from vessels outside 
the cavity lumen 

It is not unusual to observe massive pulmonary hemorrhage in so-called ‘good 


chronics” with a persistent cavity which roentgenographically shows no evidence 


of progression for a long period of time. If a cavity persists, the processes of 


progression and repair keep pace with each other; thus, new areas of periiocal 
reaction develop in different regions around the periphery of the cavity. For an 
aneurysm to develop, new areas of perifocal reaction must develop in the region 
of a moderate-sized branch of the pulmonary artery, and the latter generally lies 
tangential to the cavity wall. As the alveolar filling process in this region is con 
verted into loose connective tissue, it will, when it borders the outer wall of the 
artery, unite with it in one localized area. Serial sectioning of the structures at 


this site, after the fusing of both walls in this localized area, has shown that there 


ria. 5a. The same patient as in figure 2a, showing open healing in the upper lobe of the 
right lung without the benefit of chemotherapy. The cavity wall is thick, lined by a smooth 
gray surface, and fuses with the thickened overlying pleura. The remainder of the lung is 
replaced by connective tissue, greatly contracted with an obliteration of the fissures sepa 
rating the lobes. The necrotic foci in the left lung (figure 2a) are not visualized in this 
coronal section of the lungs 

Fria. Sb. Photomix rograph of the cavity w ill of figure 5a shows it to be composed ola 
wide zone of dense connective tissue, from which all signs of tuberculosis have disappe ired 


The ple ura 1) with which it fuses is also greatly thickened 
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Fic. Se. A 22-year-old white man whose pulmonary tuberculosis was detected thirteen 
months prior to a right upper lobectomy. Chest roentgenograms showed cavitation in the 
upper lobe of the right lung. He received eleven months of chemotherapy prior to his re 
section (streptomycin, | gm. three times weekly, and PAS, 12 gm. daily). The streptomycin 
dosage one month later was « hanged to | gm. twice weekly Sputum cultures were positive 
for M. tuberculosis at the onset of his disease. Eleven sputum and gastric specimens taken 
in the last five months prior to operation were negative for M. tuberculosis on microscopy 
and culture. The cavity persisted in the chest roentgenograms 

The resected specimen showed a 3.5 by 2.0 by 3.0 em. cavity lined by a smooth gray sur 
face, to which one yellow necrotic fragment was attached. The wall and necrotic material 
were positive for tubercle bacilli on microseop, and culture 

Photomicrograph of the cavity wall shows it to be composed of a narrow zone of dense 
hyaline connective tissue in which all signs of specificity have disappeared. Branches of the 


bronchi communicate with the cavity 


is proliferation of the granulation tissue of the cavity wall which extends toward 


the intima of the blood vessel and destroys the elastic fibers of the artery in a 
circumscribed area, It is this weakened area which becomes the site of an aneu- 
rysmatic dilatation which bulges into the lumen of the cavity. When the aneu- 
rysm can no longer withstand the pressure in the lumen of the vessel, a rupture 
will occur 

One of the most dramatic occurrences which result from prolonged chemo 
therapy is the greatly decreased number of pulmonary hemorrhages. There are 


178 

» 
4 


TUBERCULOUS LESIONS AFTER CHEMOTHERAPY 170 


several reasons for this phenomenon. As long as the tubercle bacilli remain sus 
ceptible to the drugs, the favorable effects are evident even in the presence of 


open cavities from which viable organisms are expectorated. Thus, in spite of 


the continued presence of an open cavity, the resolution of the perilor al reaction 


prevents the progressive development of pulmonary fibrosis in the outer rim of 
the cavity. At the same time, there is cessation of further cavity growth. As a 
result of this, the opportunity for en roachment on to the wall of a neighboring 


pulmonary artery by a cavity wall is greatly decreased 


The Difference in the Mode of Cavity Healing 
(Cavity healing may occur in the obliteration of the space, with either the in 
spissation of its contents or replacement by a radial sear, This has been termed 


closed healing, and the former is a much more frequent end result than the latter 


Fic. 6. Photomicrograph of the bronchocavitary junction from the lung of a 22-year-old 
white man whose pulmonary tuberculosis was discovered eight months before the reseetion 
of the apico-posterior section of the upper lobe of the left lung. He received streptomyein, 
I gm. twice weekly, and PAS, 12 gm. daily, for the last four months prior to surgery. Sputum 
which had previously been positive on microscopy and culture was negative for tubercle 
bacilli for two months prior to the excisional surgery. At the time of resection, a 4.5 em. by 
2.5 em. by 2.5 em. inspissated cavity was found in the excised specimen. Branches of the 
bronchus opened widely into the cavity 

Photomicrograph of the bronchocavitary junction shows a wide layer of squamous 


epithelium lying on a zone of vaseular granulation tissue 
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Another form is open healing in which the cavity remains open and the wall is 


composed of dense connective tissue from which all elements of specificity have 


disappeared, Occasionally it is partially or completely lined by a layer of epithe 


lium, usually squamous in character 

In the era before chemotherapy, closed healing was by far the more frequent 
type, observed especially with the aid of collapse therapy. Closure of the cavity 
occurred as a result of the apposition of the granulating surfaces of the ulcerated 
bronchus at the bronchocavitary junction. Following this closure, air is absorbed 
from the lumen of the cavity and the cavity wall contracts quite rapidly. As most 
cavities contain large necrotic masses within the lumen and along the cavity wall, 
at the time of closure these become inspissated and form the center of the closed 
cavity. Occasionally, only small necrotic particles are present in the cavity at the 
time of closure. The end-result in these cases is a radial sear within which a small 
necrotic focus may be found occasionally 

Open” healing with or without epithelization in patients who have received 
no antimicrobial therapy is extremely rare. In the few cases observed, the ne 
erotic contents within the lumen of the cavity are evacuated and the necrotic 
lining is either desqus nated or converted into dense hyalinized connective tissue 
The surface lining the cavity is smooth and gray. The wall is extremely wide, 
fuses with the overlying thickened pleura (figure 5a), and is composed of connec 
tive tissue in which all signs of specificity have disappeared (figure 5b). The 
bronchi opening into these cavities are widely patent, lined by intact columnar 
epithelium, and show no evidence of tuberculosis. An increase of connective tis 
sue and lymphocyti collections in the wall near the bronchocavitary junction is 
believed to represent the end result of a previous inflammatory process at this 
site. The thick cavity walls in the writer's cases are explained by the long dura 
tion of progressive disease before the complete shedding of tubercle bacilli from 


the cavity 
lhere are definite and striking qualitative differences brought about by chemo 


hie. 7a old white man was admitted because of a pulmonary infiltration on a 
routine surve Chest roentgenograms taken three years previously did not show this lesion 
Iie was completely asymptomatic, and all diagnostic studies, including sputum culture 
for tubercle bacilli. were negative Be« suse of the anterior location of the density and t he 
prommabvalit that it might re present i neoplasm it was excised. He received no chemother ip 
prior to his operation 

Adem. by 3em. by 3 em. inspissated cavity corresponding to the pulmonary infiltration 
was found in the resected specimen. The necrotic contents could easily be evacuated. No 
bronchial communication with the cavity could be demonstrated 

Photomicrograph of the cavity wall and surrounding tissue with much inspissated ne 
erotic material absent. Some necrotic fragments (A) are present in the lumen. The inner 
wall ia lined by a variab!l wide necrotic zone B containing calcium salts (¢ 

Fia. 7b | sections of the cavity wall and the adjoining bronchi were performed to 
determine the r " ship of the bronchi to the cavit. \ series of these sections showed the 
reason for the ck of communication to lie in an obliteration of the bronchial lumen. Photo 
microgr apt of one of these sections shows the lumen of the bronchus to be oecluded by a 
plug’’ of tuberculous granulation tissue which is continuous with the wall of the bronchus 
on each side. Intact columnar epithelium of the bronchial wall not involved by the “plug” 


is unaflected | the proce The patient had received no chemotherap 
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Fia. 7c. A 49-year-old white man whose pulmonary tuberculosis was discovered seven 
months before right upper lobectomy and segmental resection of the apical segment of the 
lower lobe of the right lung. Ten years prior to this he had recurrent attacks of pleurisy 
A chest roentgenogram showed a cavity in the right upper lobe. The sputum was positive 
for tubercle bacilli. Streptomycin, | gm. daily, and PAS, 12 gm. daily, were given for four 
months prior to resection. Sputum and gastric contents remained negative for tubercle 
bacilli for two months prior to resection. The cavity, although decreased in size, was still 
visible on the roentgenograms 

Photomicrograph of the cavity from the upper lobe shows the lumen to be partially 
filled with neerotic material. The bronchocavitary junction is lined by epithelium (A 


which extends into the cavity for some distance { 


therapy. The two most important changes following chemotherapy are the 


difference in cavity closure and the increased number of cases of “open” healing 
ot cavities 


Cavity inspissation under chemotherapy occurs with re-epithelization of the 
bronchus at the bronchocavitary junction. Re-epithelization disrupts the check- 
valve mechanism which existed at the bronchocavitary junction as a result of the 
ulcerated bronchus. As a result of this, the distension of the cavity no longer 
occurs. Contraction of the granulation tissue of the cavity is now possible with a 
decrease in the size of the lumen and inspissation of the necrotic contents. The 
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epithelium in many instances extends around the inner wall of the cavity for 
variable distances. Re-epithelization prevents obliteration of the bronchial lu 
men at this site and prevents permanent closure of the cavity (figure 6 

When the inspissated cavity following chemotherapy is compared with the 
cavity healed without the benefit of drugs, it is found that in the former the 
bronchus is patent (figure 7c), while in the latter no bronchial communication 
can be demonstrated (figures 7a and b). As a result of this, greater drainage of the 
necrotic fragments from the lumen of the cavity is possible. The writer has ob 
served an increased number of instances of “open” healing since prolonged 
chemotherapy and believes that this is attributable in great part to the re-epithe 
lization of the bronchus at the bronchocavitary junction 

Another factor which, it is believed, contributes to the greater incidence of open 


healing now seen is that late liquefaction may occur in the inspissated cavities, 


This process occurs by way of the open bronchus where mucin intermingled with 


neutrophils result in a liquefaction of the necrotic contents. After evacuation of 
the liquefied contents, an open cavity now exists at the site of a previous closed 
cavity. The reappearance on the roentgenogram of a cavity which had previously 
been closed is being observed with greater frequency in cases under prolonged 
chemotherapy. The cavity wall in such cases is generally thin and is composed of 
dense connective tissue, with a complete disappearance of all signs of specificity 
for tuberculosis (see figure 5c). Such healed cavities, because of their thin walls, 
may be mistaken for lung cysts or emphysematous blebs. Bronchi open widely 


into these cavities and are completely intact 


V ore Rapid Healing ol T uberc ulous Process 


There is almost complete unanimity among observers that healing of tubercu 
lous processes is more rapid as a result of chemotherapy. This finding is a relative 
one since the rate of healing without antimicrobials is not constant. The com 
parison must be made in cases in which the age of tuberculous cavities and foci 
is approximately the same. This is especially striking when drug therapy is insti 
tuted soon after the development of the tuberculous process. Evidence of the 
more rapid healing is seen in the accelerated development of collagen fibrils and 
the corresponding decrease in cells and capillaries of the granulation tissue around 


the solid necrotic foci and the walls of tuberculous cavities 


SUMMARY 


There are definite changes which occur in cases of chronic pulmonary tubercu 
losis after chemotherapy which are permanent and different from those in un 
treated cases. The degree of difference depends upon the time interval between 
the onset of tuberculous infection and initiation of che motherapy and also upon 
the duration of therapy 

The following differences are observed after chemotherapy and are believed 
to be secondary to rapid clearing of the perifocal reaction by specific drugs: (a 


the capsules around necrotic foci are thinner; (b) the walls of cavities are thinner 
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as is the pleura overlying these cavities; (c) there is decrease in pulmonary fibrosis 


and emphysema; (d) there is decrease in the number of aneurysms in the cavity 
and the incidence of pulmonary hemorrhages. 


Cavity closure occurs with a patent and re-epithelized draining bronchus 
“Open’’ cavity healing occurs with greater frequency, especially after prolonged 


chemotherapy 


SUMARIO 
La Tuberculosia Pulmonar Consecutivamente al ' ao Prolongado de la Quimioterapia 


en los casos de tuberculosis pulmonar erénica oeurren después de la quimioterapia 
ilteraciones Inen definidas que son permanentes y distintas de las observadas en casos no 
tratados; la intensidad de la diferencia depende del tiempo transeurrido entre la iniciacién 
de la infeecién tuberculosa la iniciacién de la quimioterapia, y ademds de la duracién de 
lu terapéutica 

Obséry las siguientes diferen después de la quimioterapia son und irias il 
rapido despejo de la reaecién perifocal por drogas especfficas: (a) las c&psulas son més 
delg ad ilrededor cle focos est ac el h | 1s paredes de las cavernas son mAs delgad 
igualmente la pleura sobrepuesta a ellas; (c) hay disminucién de la fibrosis y del enfisema 
pulmonares; (d) hay disminucién del ndmero de aneurismas en la caverna y de la incidencia 
de hemorragias pulmonares 

Ocurre clausura de las cavernas cuando existe un bronquio de drenaje permeable y re 
epitelializ do. La cieatrizacién de las cavernas “‘abiertas”’ es més frecuente sobre todo 


después de la quimioterapia prolong ida 


RESUME 
ihe slose pulmonaire aprés emplor prolong de la chimiothe 


Il existe des modifications parti uliéres qui se manifestent dans les cas de tuberculose 
pulmonaire chronique A la suite de la chimiothérapie; elles sont permanentes et différentes 
de celles des cas non traités. Le degré de ces différences dépend de la durée de l’intervalle 
entre le début de l'infeection tuberculeuse et |'institauration de la chimiothérapie ainsi que 
de la durée du traitement 

Les modifications qui s'observent aprés la chimiothér upie, et secondaires A la guérison 
rapide de la réaction périfocale par les drogues spécifiques, sont les suivantes: a) les capsules 
qui entourent le foyer nécrotique sont plus minces; b) les parois des cavernes sont amincies 
ainsi que la plévre recouvrant ces cavernes; c) il y a une réduction de la selérose pulmonaire 
et de l'emphysime; d) il 1s une réduction du nombre d’anévrismes dans |'excavation et 
de l'ineidence des hémorr pulmon sires 

L’oblitération de la caverne se produit ivee une bronche de dr Linage perméable et 
réépithélialisée. La cicatrisation de la caverne “‘ouverte’’ se produit avec une fréquence 


ylus grande, surtout aprés une chimiothérapie prolongé 
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MODIFICATIONS OF TUBERCULOUS LESIONS IN PATIENTS 
TREATED WITH ISONIAZID 


FLAVIO POPPE DE FIGUEIREDO ann DOMINGOS DE PAOLA 
Received for publication February 15, 1954 


INTRODUCTION 


Antimicrobial drugs for the treatment of pulmonary tuberculosis have not only 
altered the clinical course and prognosis of the disease but have also modified its 
histologic patterns. Before streptomycin was brought into use, the routine treat 
ment methods did not have direct influence on the causative agent of tuberculo 
sis. Therapeutic benefits consisted essentially in improvement of the defense 
mechanisms of affected tissues. The new drugs introduced another element: the 
bacilli themselves suffer the effect of the drug which reduces their nwmber and, 
perhaps as far as isoniazid is concerned, their virulence (1, 2). This will neces 
sarily reflect on the histologi pieture The present writers have had no personal 
experience with the modifications of tuberculous lesions caused by streptomycin 
Examination of the existing literature on the subject (3-11) reveals that there 
are no specific pathologic changes related to tuberculous lesions treated with this 
drug and that it merely enhances healing. Evidence for the effect on healing in 
cludes the intensive and often massive fibrosis of miliary foci, frequent presence 
of amall sears of nonspecific character in the pulmonary parenchyma, and vigor 
ous encapsulation of more volumimous necrotic foc. The perifocal reaction is 
usually absent. Areas of the lung which presumably once were the site of tuber 
culous lesions reveal foci of lymphocytic infiltration, fibrous endarteritis, and 
areas of chronic pneumonia with an unusual number of giant cells 

In contrast, with isoniazid, the present writers in agreement with Denst (12 
have encountered some histologic features peculiar to surgical specimens from 
patients treated with this drug. Although most of the patients had received 
streptomycin of para-aminosalic y li acid PAS in addition to isoniazid, it 
appears that the characteristic changes noted resulted from the action of isonia 
zid. There are two reasons to support this conclusion. The characteristic tissue 
changes have never been encountered in patients treated with streptomycin and 
PAS alone. The changes have been pronounced in some patients in whom it was 
possible to perform pulmonary resection only after substantial improvement of 
the roentgenographic picture following months of treatment solely with iso 
niazid 

MATERIALS AND METHODS 

A study was made of 56 surgical specimens from the surgical service of the Hospital 
Sanatorio Santa Maria. The material included specimens from 16 pneumonectomies, 33 
lobectomies, 5 lobectomies associated with segmental resections, one bilobectom und one 
simple segmental resection. Gross anatomic changes were recorded in schematic designs 
ifter the pieces had been fixed in formalin and cut in slices parallel to the hilum. For his 


tologi« stud the lesions considered to be the moat interesting in ene h case were chosen 


tio 


From the Hoaspit i]-Sanatorio Santa Maria and Conjunto Sanatorial de Curicica, | 
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cavity walls, draining bronchi, foci of regressive or residual aspect, calcified nodules, et 
cetera. The following staining techniques were used: hematoxylin and eosin, Gomori tri 


chromic, and t Mallory and Perdrau stains 


OBSERVATIONS 
Some of the following anatomic and histopathologic changes have been found 
after the use of streptomycin according to the available literature, and may be 
interpreted as a result of acceleration of the known healing processes, Other 
changes noted, however, seem to be characteristic of the action of isoniazid 
Septal and pericavitary hyperemia, alveolar hemorrhage: The most impressive 
feature, and one believed to be peculiar to the effect of isoniazid, was the hy pere 


mia provoked around caverns and encapsulated foci or in alveolar septa. The 


hyperemia was commonly accompanied by the invasion of masses of red globules 


into the alveoli. Simple inspection often uncovered signs of this phenomenon in 
the form of a thin perifocal or pericavitary hemorrhagic halo and rosy coloring 
of necrotic debris which frequently assumed a gelatinous and translucid appear 
ance. This presumably represents an explanation for the bloody sputum so often 
observed in patients treated with isoniazid. In the experience of the writers 
this compli ation 18 not serious and is rarely followed by severe hemoptyses 
Atypical location, unusual number, and pleomorphism of giant cells: The num 
ber of giant cells seen was often unusually large, such as has been described in 
patients treated exclusively with streptomycin. One phenomenon noted which 
appeared to be attributable to the peculiar effect of isoniazid was the atypical 
location of the numerous giant cells, as pointed out by Denst. The pres nt writers 
could find these giant cells naked within the alveoli or surrounded by mucus in 
the interior of small bronchi, ready to be expectorated, At times the giant cells 
were found imprisoned within dense masses of collagenic tissue. Moreover, their 
pleomorphism was striking, and sometimes they were very strangely shaped 
Exuberant collagenous formation: Exuberant collagenous formation was noted 
in patients treated exclusively with streptomycin This phenome non seemed to 
be more pronounced, however, in the tissues from patients treated with isoniazid 
Zones of massive fibrosis in which collagenous bundles were of uncommon thick 
ness were frequently observed. In the interior of these zones there were frequently 
seen masses of lymphocytes, isolated giant cells, or groups of polymorphonucleat 
discharged from small vessels. This probably represented collagen formation at 
an accelerated rhythm which encapsulated the necrotic foci and caused rapid 
carnification of areas of macrophagic or fibrino-macrophagic alveolitis 
Bronchiolar hyperplasia and epithelial proliferation: Another very frequent 
finding was hyperplasia of the bronchioles, exuberant proliferation of the bron 
chiolar epithelium, sometimes of papillomatous appearance, and lining of the 
alveolar spaces with an epitheliform cellular layer. In agreement with Policard 
13), the present writers believe that this histologic change is not caused by an 
epithelium of endodermic origin, pre-existent in the normal alveolus, but by 
mesenchymal cells disposed in epitheliform layer. It was common to observe 
peeling of these cellular elements, which, when extruded into the interior of the 
alveoli, showed all the intermediary aspects which distinguished them from 
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with erystal slits in the interior of air spaces. (12.5 * 45, hematox 


Fic. 5. Giant cells 
ind eosin 
Fic. 6. Giant cell with inclusions, suggesting the formation of asteroid bodies 
15, hematoxylin and eosin 
Fig. 7. Giant cell with an asteroid body in lung. (12.5 * 45 


Fig. 8. Giant cell with an asteroid body in a lymph node 12.5 
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Lymphoe jlic masses; Special mention should be made of the Trequency vith 


which lymphocytic masses were seen in interstitial location. Sometimes these 
masses, lined or not by an epithelioid layer, protruded into the air spaces. Along 
with typical adult lymphocytes, there were cells which were probably young 
forms of more abundant basophil cytoplasm and eccentric nucleus rich in chro 
matin. The center of these masses sometimes contained epithelioid and giant 
cells 

Bronchial lesions: No histopathologic peculiarity was observed in examination 
of the bronchial lesions. Of a total of 23 bronchi, 12 were found with epithelioid 
giant cell tubercles in the mucosa. In 4 patients there was simple hyperplasia of 
the epithelium, and in 9 there was metaplasia of this epithelium. In 10 patients 
the epithelium was partially or totally destroyed; in 8 the thickness of the basal 
membrane was striking. In the lesions from 4 adult patients, there were semi 
destroyed cartilages replaced by bony tissue which, in places, included myeloid 
tissue. It is not known whether, in these 4 patients, the formation of the bony 
tissue had any relation to the effect of streptomycin or isoniazid 

Foam cells, giant cells with lipoid inclusions, asteroid and Schaumann bodies 
In some cases it was noted that, within the alveoli, there were masses of cells 
with a spongy or xanthomatous appearance (foam cells). It was also observed, 
not infrequently, that there were large lipoid inclusions in the interior of giant 
cells. This facet, according to Denst (12), probably has no special significance as 
it is identical with that seen in other types of pulmonary infection. But the finding 
of Schaumann bodies, pointed out by Denst, is a very curious tissue reaction 


Denst noted these in 2 of 11 surgical specimens from patients treated with iso- 


Fios. 9 and 10. Schaumann bodies within giant cells 5, hematoxylin and eosir 


of 
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niazid (12 a total of 56 specimens in the present study, asteroid or spiculated 
bodies, as well as inclusions which avpeared to be precursors of such, were ob 
served in only one case. Calcified Schaumann bodies were seen in 2 cases. Asteroid 
bodies have been found in a variety of pathologic conditions (14, 15). Schaumann 
bodies have aiso occurred in some chronic granulomatous diseases in animals, 
but, according to Rich, they have never been observed in lesions which were 
demonstrably tuberculous in man (16, p. 732 

Healing of cavitary walls: Sometimes following isoniazid therapy, the cavitary 
walls healed completely, producing roentgenographic images similar to those 
of air cysts. These cavitary walls were constituted, as was seen in 5 patients, of 
young fibrous tissue or collagenous bundles partially byalinized. The fibrous 
tissue was in immediate contact with the cavitary lumen, with no cellular delimi 
tation or with only small stretches of cells lined up In a continuous layer. These 
ispects are apparently the same as those described by Hein and Stefani (17 p 
185) as epithelization of the cavitary wall. In agreement with Purriel and asso 
clates (18), the present writers believe that these are not epithelial cells from the 
bronchiolar lining, but connective cells disposed in a continuous single layer 
In only one patient was true squamous epithelium found in a previously drained 

vity 

SUMMARY 

he writers have analyzed the histopathologic aspects of the tuberculous 
lesions in 56 surgical specimens All of the patients, with the exception ol Fe 
received isoniazid for variable periods, usually several months. Although most 
of the patients had received streptomycin and para-aminosalicylic acid (PAS 
in addition to isoniazid, some of the histopathologic aspects described were con 
sidered to be peculiar to the action of the latter drug. There are two principal 
reasons for this conclusion a) the histopathologic changes were never noted 
before with the isolated use of streptomycin and PAS; (b) they appeared in a 


clear and impressive manner in some patients in whom pulmonary resection was 


possible only after substantial improvement of the roentgenographic picture 


after months of treatment solely with isoniazid 
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INTRODUCTION 


The immediate or early therapeuth: efiects of streptomycin ind several other 


more recent discovered antituberculous agents are well known and have been 


rep atediv documented. Of equal importance are the ultimate or late results of 


modern phthis othe rapy for tuberculosis is so classically a chronic dis e with 


relapses and remissions often extending over a yj» riod of many vears. It is im 
perative, therefore, that, whenever available, follow-up reports be submitted 
giving the late results of antituberculous treatment 

he present report is a five-year follow-up study of the first tuberculous pa 
tients, 64 in number, who were treated with treptomyecin 1) in 1047-1048 
vhile hospita ized at tour of the New York State tuberculosis ho pita 

It is beheved that the facts so obtamed are certain wad 
fundamental respects, important in themselves and also when planning and 
when assaying the outcome of more modern antituberculous therapy. Steinbach 
and associate 4 ind Canada and associates ‘ have reported 


studies at two and one-half and at three year respectivel) 
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The extent of the pulmonary tuberculosis was minimal in 3 cases, moderately 
advanced in 33, and far advanced in 28; in all but one patient, the disease wa 
classified as active (6). From the sputum of 62 patients, tubercle bacilli were 
isolated at the start of the original period of treatment with streptomycin. One 


patient who had had a thoracoplasty for moderately advanced pulmonary 


tuberculosis had previously had infective sputum; the remaining patient whos 


sputum was negative for tubercle bacilli by culture had minimal pulmonary 
disease and active sacroiliac disease, both diagnosed as tuberculous (table 2 

At the start of the streptomycin treatment period, thirty-one active tubes 
culous complications were present in 25 patients; 6 patients each had two such 
complications (table 3 (A 
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one third of the patients received | gm. of streptomycin in one dose each day 
for fifty-six day wiother third received the same daily dose for ninety days 
the remaining third received | gm. of streptomycin twice daily each day for 
ninety days 


RESULTS 


Course during original therapy The over-all course of the patients in this 
study during the original streptomycin treatment period is shown in table 5: 
8 patients showed no change, 28 improved slightly, 25 improved moderately to 
markedly, one became slightly worse, and 2 became moderately worse 

lhe 12 patients who died during the five-year follow-up period had pulmonary 
lesions which showed either no change or only slight improvement during the 
original streptomycin treatment period; this would appear to indicate that 
“no change or only “slight improvement’ during a few weeks of original 
streptomycin treatment in the type of disease treated in this study has un 
favorable prognostic significance (table 5 

In the group of 17 patients treated for the shortest period of time, fifty-six 
days, 6 (35.3 per cent) deaths occurred during the five-year period of this study 


mn the remaming group of 17 patients who were treated for longe periods of 


time, 6 (12.8 per cent deaths occurred during the five-year follow up period 
This favorable percentage with respect to deaths would appear to pomt toward 
a better prognosis for life for those patients treated for longer periods of time 
table 4 


Subsequent chemotherapy Following the original course of streptomycin 
treatment, 26 patients (40.6 per cent) received further antimycobacterial treat 
ment of various types and regimens. Approximately the same percentage of 
patients in each of the original streptomycin regimens later received re-treatment 
with streptomycin or other antituberculous drugs. Considering these 26 patients 
at the end of the five-vear follow up period (table 6), the disease in 14 (53.8 
per cent) was classified as inactive o1 arrested, in 6 (23.1 per cent) as active or 


activity undetermined; 6 (23.1 per cent) had died. Similar analysis (table 6 


concerning those patients, 38 in number, who received no further antimyco 


rcoMt 


Proc 


M 


the 


per ¢ 


iring 


bacteria 


cent s 


olten chose nil 


the 


been unta 


rapy 
surgica 


f olap 


proces 


pulmo urs 


of the 64 pa n the study; in ene 
method vere employed table 7 


or excision procedure vere 


reptomy< 
na 


procedures 


start of the 


second mother 


the rema 


ol 


and filth ve These results show 


therapy era 


no Measure 


disease wa for such tre 


Developm ere 


j j 
om pt iu 


treptomyci treatment 


table 3(B 


the 


origina 


appeared in 14 patient 


of streptomy: 


prevent the ce elopment of 


Durimn 


FROM 


\KKI 


pt riod ol this 


ent 


vould expected becnuse those py 


or re 


h of 


\pproximately 30 per 
performed dur 


mn treatment period 


per cent dur ng thy 


ided 


equany 


that 


res ognized that such therapy 


rt 


the five-ve 


HEMOTHERAPY 


Dy 


Bp 


stud per 


h ud 


respect ery 


conlie 


treatment 


up period forts 


vere irnied out i! 1.0 pet cent 


1O cn two or more uch therapeuty 


eent of t hve COLLAPSE 


fi months after the 


per il 


the 


o during the 
rd 


obacterial 


an liming 


thi fourth 
timve 


hetween the 


the 


mits 


vers ith i! 


patient 


tiv 


Vas not che 


group 


rformed ‘ 


itment 


fion 
per 


Thus 


together with the other therapeutic measure 


uch unfavorable happer 


ko ov 


atl com pletion Ol freatmen 


mod. filteen tuberculou complica 


hort cours 


ed 


eweary che monstrated that 
CTH poy 


thome | 


did not 


TABLE 6 
|’ Kk with ANTIM YC Aci 
} 
14 i 
~ He Five-Year | Pee 
‘ 65.2 per ‘ Zl ‘ 
PABLEI 7 
( orn sur | Paris Des rue 
Year Pee poor Tu = 
} 
erapy 
tients 


108 MONROE, LINCOLN, HORTON, AND ARMSTRONG 


TABLE 
STA’ r THe or THe Five-Year Fottow-vur Periop 
Pat 
Inactive or arrested 8 (504 per cent 
per i 
Active or activity undetermined 14 (21.9 per cent 
Dead 12° IS.7 per cent 
Total 
* Deaths During the Five-Year Period 
econd Phird Fourth Fifth Tota 
Deaths } ] é 12 


patients had had tuberculous complications at the start of the original period 
of streptomycin treatment Nevertheless, the complications that developed alter 
the original treatment period all involved sites different from those affected at 
the start of the five-year observation period 

It is interesting and important to note that 10 of the 12 patients who died 
during this five-year period had tuberculous complications that were either 
present at the start of the observation period or developed later. One of the 
patients who had no tuberculous complications died of unknown cause on the 
first postoperative day following a thoracoplasty; the other fatality occurred in 
a patient who had had no tuberculous complications and died solely from 
progressive pulmonary tuberculosis 

l ltimate outcome of the entire group except for those who died earlier, all of 
the patients were followed for a period of five years. Twelve (18.7 per cent) died 
during this follow-up period. One patient died following operation; one died of 
acute leukemia (together with advanced pulmonary and vertebral tuberculosis) ; 
one died of periarteritis nodosa (together with advanced pulmonary and vertebral 
tuberculosis). The other 9 deaths were caused by either progressive tuberculosis 
or tuberculous complications such as silicotuberculosis, bronchopleural fistula 
and empyema, and massive hemoptysis. Four patients died during the first year, 
4 during the second year, one during the third year, 2 during the fourth vear, 
and one during the fifth year (table 8 

Fifty-two patients (81.3 per cent) were alive at the end of the five-year follow 
up period; in 38 (59.4 per cent), the disease was classified as inactive or arrested 


and in 14 (21.9 per cent), as active or activity undetermined (table 8) 


SUMMARY 
\ five-year follow-up study is reported of 64 adult tuberculous patients 
treated with 56- to 180-day courses of streptomycin in 1947-1948; it was pos- 
sible to obtain the follow-up observations in 100 per cent of the group. 
More than 95 per cent of the patients had active advanced pulmonary tuber- 


tubere 
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culosis with tubercle bacilli in the sputum; in addition, approximately one-half 


had, or la ( eloped, active tuberculous complications 


During the original streptomycin treatment period, the pulmonary lesion of 


12.5 per cent of the patients showed no change in less than 5 per cent the lesion 
worsened; and in the remaining patients, approximately 80 per cent of the 
pulmonary lesions showed improvement. The outcome was more favorable in 
those patients vho had been treated for the longer ym riods of time 

The 12 deaths occurred among those patients who showed either ‘no chang 
or only slight improvement” during the original streptomycin treatment 
period, ‘Ten of the 12 patients who died during the five years of this study had 
active tuberculous complications 

As viewed tn the light of subsequet t experience the original course sol strepto 
mycin therapy employed were obviously not adequate to be considered definitive 
treatment. In approximately 60 per cent of the cases, however, an inactive ot 
arrested status was attained sooner or later and persisted throughout this five 
year tollow up pe riod. This statement must be interpreted with the knowledge 
that 40 per cent ol the patients rece! ed re-treatment with antimycobacterial 
agents and that medical collapse or surgical treatment was used in approximately 
one-half of the cases 

he development of tuberculous complications was not prevented by the 
streptomycin and other treatment employed 

Approximat« ly four-fifths of the patients in the study were 


of the five-vear follow up period 
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La caciones tuberculosas no fué impedida por estreptomicina 
otro tratamient ‘ ‘ | 
Apr mad ‘ ‘ t juintas partes cde los enfermos de esate estudio se ha i in Vivos 
nar ‘ le « co afios de observacion subsecuente 
ME 
me pe hme ‘ nq annes che inte quatre matade lubere trait 
pa a atreplomycine 447 1448 
tude re tive ine pe d’observation de cinque année concernant soixante quatre 
aclulte tubercule ete ourmmis & des cures de strepton eine de S564 180 joursen 1047 
ole les ont pu é@tre suivis 
Parn ‘ mur 100 @tarent atteints de tuberculose pulmonaire et etivité 
ccract ‘ ‘ le plus, au moms eu ivaient eu, presente 
les complicat euses évolulives 
Pendat trale du traitement par astreptomyecine, 12.5% des cas n'ont pas 
été modifies, 5% ae yuravés: les autres, environ 80%, se sont améliorés. Les conditions 
‘ | santes ont obeervees chez es patients a ant tr tes 
vendant les pe le ‘ is longus 
Les 12 déchs enreg e sont produits les cas étiquettés ‘sans changement ou 
imélioration légere irs «le période de streptomycinothérapie initiale. Sur les 
12 malades décécde les cing années de l'étude, 10 présentaient des complications 
tuberculs an é ‘ 
\ la lumiére de Vexpérience ultérieure, les modalités des cures initiales de la strepto 
cinothérapr ‘ went cone etre izées adéquates et considérées comme in traite 
ment detinit t ite lans environ OOF des cus s'est produit plus ou mot taraive 
ment tre ine sation de la tuberculose qui s'est maintenue pendant 
ériode d er le cing années. Cette derni@re assertion doit é@tre interprétée 
tenant ce pte du e 40° des malades avarent été soumis a une deuxieme cure ave 
les agent eri et que le collapsus médica ntervention chirurgicats \ t 
été pratiqué dar pt mativement la moitié des cas 
Le développement de complications tuberculeuses n était pas prévenu par lastreptom 
cme ou par les autre itements utiliaés 
Alafin dela pér le d observation de cing années, envirotr latre cinqguiemes ae 
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INTRODUCTION 


rhe relationship between psychological factors and pulmonary tuberculosis 
has been the subject of study for several decades. Earlier writers, for the most 
part tuberculosis specialists concentrated on emotional and behavioral reper 
cussions of the diseas« As the concepts of hosomatic medicine became 
more widely recognized, the emphasis shifted to a study of the role of paycho 
logical factor n the etiology of the disease (5-8 

Phe aim of the present study is an evaluation of some of the physical psycho 
logical, and social factors affecting the course of pulmonary tuberculosi 

References in the literature to the role of psychological factors in the course of 


the disease are relatively few in number 
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rERLIALS D METHODS 


A group of pat monary tuberculosis were studied. 40 of whom 
had an unfavora ) ind 40 of whom had a favorable course The patients 


were SeeT) race Dart Hospital iv Montreal, the Roval Edward Laurentian 


Hospital n ste Agathe the Mount -inal Sanatorium in Prefontaine and at their 


homes if the mud been di charged from these hospitals ly order to reduce the 
number of patients more than sixty vears of age and those with a con- 
eurrent diseas j i emphy ema or diabete vhich had interfered with the 


therapeuth procedure 
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period 


patients in the ft 


Phe inve stigation wa carned out by a team of worke rs composed ola tubercu 
losis specialist a peeve hiatrist, a pave hologist and a group ol hive social workers 


Che methods of examination were as follows 


eviewed the clinical histories 

reported © vi ‘ » extent of disease at the time of 
nature al Lent f f treatment, and current status of the disease 

Kach | vas psychiatrically examined for a period of one and one 
three hou i story of the disease was obtained, including a histor 
patient's reacts o } irious stages of the disease— early symptoms, di 
hospitalization =treatment procedures 4 detailed personal history 
taken in order to establish basic conflicts, character defenses, and the level 
justment in occupational, interpersonal, sexual, and marital areas 

A battery of | hological tests was given, including a modified form 
Wechsl Intelligence lest torschach., selected T.A.T. cards, mwure Draw 
ing Te 7 weig Picture Frustration Study, and Level of Aspiration Test.‘ 


sixty-six patients were tested. Because of refusal, or severity of the illness, 6 of the 


was carried out by Miss Tanya Manuilow of the De partment of 


Memorial Inetitute of Psychiatry 
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TABLE 2 


on Finer 


rB il 
ill 


Total 


Prolonged / rposure lo V assive Infection 


Prolonged exposure to massive infection has been arbitrarily defined as expo 
sure to an active case of pulmonary tuberculosis in the home for a period ex 
ceeding six months. When there was a question whether the patient unde 
investigation or the other member of the family had the disease first, this case 
was excluded. Prolonged exposure to massive infection occurred in 13 of the 


unfavorable course group and 8 of the favorable course group 


K-rtent of Disease at the Time of First Admission 


\ comparison of the two groups on the basis of the roentgenographi« findings 
at the time of first admission to the hospital indicated a significant relationship 
between the extent of the disease at the time of admission and the course of the 
disease (table 2). Patients with minimal or moderate lesions on admission by and 
large did well, while patients with advanced disease did badly 

Among the factors which determined the extent of the disease at the time of 
first admission were (/) delay between onset of symptoms and diagnosis, and (2 


delay het ween diagnosis and admission to sanatorium 


Delay between onset of & ymptoms and diagnosis 


The view commonly held that early diagnosis makes for a favorable course was 
confirmed. The diagnosis was made in the early stages of the disease in 17 (42.5 
per cent) of the unfavorable course group and 29 (72.5 per cent) of the favorable 
course group The disease was first detected on a routine roentgenographi survey 
in 5 of the unfavorable course group and 13 of the favorable course group. Early 
symptoms were recognized by the patient and medical advice was sought within 
a few weeks of their appearance in 12 of the unfavorable course group and 16 of 
the favorable course group 

Among the patients first admitted with far advanced disease, there was a lapse 


of six months or longer between the appearance of symptoms and diagnosis in 


17 (42.5 per cent) of the unfavorable course group and 7 (17.5 per cent) of the 


favorable course group. Delay in diagnosis was due to failure of the physician 
consulted to recognize the illness in 5 patients (3 with an unfavorable course and 
2 with a favorable course) and to conscious or unconscious denial of symptoms 
in 14 of the unfavorable course group and 5 of the favorable course group 


Puberculosis is a much dreaded disease. It entails a threat to life at the worst, 
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15 5 2h 
57.5 27.5 
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and a transient abandonment of pleasure loss of earning ¢ pacity and prolonged 
hospitalization best. Hence, it is hardly surprising that frequently patients 
deceive thems es consciously or unconsciously about the nature of their mitial 
symptoms. This denial may be based on a self-deceiving, cheerful (manic) or de 
fant, pig-headed refusal to admit illness. Delay in patient-doctor contact may 


also be due to ignorance or stupidity 
Krample 


nng a otro 
8a I 


oung childret 


Delay between diagnosis and admission 


Far advanced disease at the time of first admission was related to delay in ho 
pitalization | 10 per cent) of the unfavorable course group and in 5 (12.5 per 


cent) of the orable course group 


The delay ! hospitalization in 3 instances was due to unavailability of bed 


during wartime, and in the remainder to refusal to accept hospitalization, Some 


ol the patie nits refused to go to the hospital because the \ felt duty bound to carry 


on at their work rather than let their families down, Others rejected hospitaliza 


tion because, consciously or unconsciously, they were unwilling to give up a close 
dependent relationship with parent or marital partner. Still other vel 
abandon thy picasures ol outside dece them elye the 


ness of their condition in a manic manner 


Treatment Condition 


Optimal treatment conditions were present in 15 (37.5 per cent 
orable cours¢ group ind 30 75 per cent) of the favorable course 
Among the tactor vhich determined whether or not optima 


present were 


Availability 
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Cooperation of the patient 


Refusal of surgery: Four (10 per cent) o >» unfavorable course group ed one (2.5 
per cent) of the favorable course group refused major surgical procedures, such as tho 
racoplasty ybector rheir refusal was based on a conscious or unconscious fear o 
mutilation or disfigurement. Sometimes the patient attempted to convince himself and the 
surgeon that the treatment wasn’t really necessary in order to avoid acknowledging his 
deep fears. Well-marked narcissistic trends were present in all of the patients who re 
fused surger 

Failure to cooperate with general treatment regulations: Seven (17.5 per cent) of the un 


favorable course group and 2 (5 per cent) of the favorable course group did not follow 


treatment regulations while in the hospital Some adopted a rebellious attitude toward 


the hospital authorities and their regulations, delaying their return from legitimate 
passes, leaving the hospital without permission, drinking both in the hospital and while 
on leave, and parti iting in activities provided for patients of higher status 

Driven by a sense of guilt over their failure to fulfil obligations outside the hospital 
several duty-bound persons overexerted themselves in their compulsive participation in 
hospital activities 

Interruption of treatment: In 17 (42.5 per cent) of the unfavorable course group and in 
5 (12.5 per cent f the favorable course group, treatment was interrupted by self-dis 
charge. Irregular discharge may be due to many reasons, e.¢., home worries or unsatis 
factory patient management As far as the personalities of the patients were concerned, it 
occurred most frequent in rebellious, duty-bound and family-bound persons 

Failure to follow medical advice in the post -dise harge period: Ten (25 per cent) of the un 
favorable course group and 5 (12.5 per cent) of the favorable course group gave a history 
of having had a relapse requiring rehospitalization which was directly related to failure 
to follow medica ‘ e after leaving the hospital Unwilling to lead a restricted life and 
to give up former pleasures, some patients resumed immediately their old activities, such 
as drinking, strenuous sports, dancing. et cetera: while others, motivated by an exag 
gerated sense of responsibility returned prematurely to jobs often involving long hours or 


strenuous physical exertion 


ram ple ‘ 


Surgery old foreman, refused a thoracoplast Dr. C. said 
I should have in operation but | would rather stay bed longer | have seer 
some patients here It would be better to die with a whole body than live with 
half a bod It w ight take longer but to be all deformed You would have to 
hide yourself This patient, a strongly narcissistic man who related with ob 
vious pride his sexual prowess and his ability to fight, had unconsciously relate d 
the mutilating operation to a threat to his manhood 

Reat cu altitude R. B 27-vear-old nove lties salesman, had 


histor ‘ mychopathn behavior beginning at adolescence including excessive 


drinking, gambling, promiscuity, venereal infection, andseveral arrests for braw! 

ing. He stat Being in bed at nine o’clock was unusual for me. I wanted to be 

up all the tin I had a few drinks—if I had a bottle or two I sle >t better. I was 

1 few months and wasn’t supposed to go to the theatre 

I really paid no attention to the cure. I arrived back late 

om passes. | ji couldn't stay in bed. I was so restless. I guess I'm down as 
undisciplined 

‘ le pendent pe sonality: vear-old laborer, had 


left the hospital on two occasions. “Before vou get si vou have lote of friends 


PSYCHOSOMATIC BERCU LOSIS 


i have no more 
ried at night 
Mother 

o back hor 
Con 
s sent home to rest for another six months 
1d the lesion spreac I guess I was 
nother admission t the hospital and 


discharged It OoK ™m 


e three 


ell 


vith surgery. The doctors could: 


Knew about tuber ulosis hut I didn t fae! 


seriousness of it 


Pre V orlnd Personality 


Psychiatric studies of tuberculous patients have failed to establish a uniformity 
; personanty type, hut have demonstrated that in tuberculosis as in other 


vhich psychological factors are important in a multicausal etiology 


diseases 
the characteristic emotional conflict is between obtaining satisfaction of the need 


ed and cared for and the expression of aggression. Ruesch (14) in 1948 


Core Problem of Psychosomati 


to 
Intantiie Personality—the 


in a paper entitled 
[Disease stated Dependence requires control of hostility. Since intantile 
personalities cannot express tension verbally and in interpersonal relations, ho 
tility has to be repressed, or expre sed in terms of actions. In the former case 


tension states ensue, while in the second Instance actions become destructive to 


self and the persons with whom the patient lives 

The presence ol intense, tol the most part unsatisfied, needs to be | 
cared for as well as the tendency to repress aggression or act it out In ways 
structive to the self were found among all of the patients in this study 


varied from a 


The man 


ner of solving this conflict between dependence and aggression 
demanding attitude toward the world to a rigid rejection of 
g ior independence The character 


frankly parasitic 
dependence needs and an exaggerated strivi 


defenses ol the indi idual’s personality cle ve loped through hildhood Xp riences 


COM Promise hetween the conflicting dri 


determined pe ol ‘ which was 
effected. It stands to reason that, the more successful the COM Promise the more 
stable the personality and that, the more stable the personality structure the 
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better the means of dealing with external stresses and the less evidence of tension 


and anxiety 


What follows is an attempt to « orrelate the course of the disease with the pre 
morbid personality of the patients studied in behavioristic and dynamic terms 


While fully recognizing and admitting the shortcomings of any typology, for the 


purpose of presentation, a classification is used which was used by one of the 


writers (E. W.) in a previous publication. This classification is based on absence 


presence, and nature of character defenses employed (table 3 


Overtly 


The overtly insecure patients carry childhood cde pe ndence over into adult life 
with little or no modification. Actively and unashamedly they seek gratification 
of their basic need to be loved and cared for. They show little ambition or drive 
They are content with mediocre employment as long as they can be sure of a 
modicum of security. Marriage is frequently avoided because of its added respon 
sibilities, as well as the patient’s reluctance to give up an unbroken attachment 
to the parents or their substitutes 

Because they allow themselves to become so dependent on others, these pet 
sons are unusually susceptible to the trauma of loss or separation from the key 
figures in their environment. Reaction to loss or rebuff may be an outburst of 
hostility directed toward the depriving figure, but more often loss precipitates a 
state of overt anxiet.” or depression. Dynamically, the latter represents the turn 
ing back of the hostility onto the individual’s own ego, and is experienced by the 
patient as a sense of unworthiness with overwhelming feelings of guilt. Aleoholism 
in these patients is partly a means of obtaining oblivion, and partly represents 
an expression of a need for the “bottle.” 

Individuals with this personality configuration were evenly distributed between 
the two groups under investigation. Differences in the course of the illness may 
be due to differences in the precipitating situation and in adaptability to hospital 
life 

In only one patient with a favorable course, in contrast with 8 with an unfavor 
able course, loss of, or permanent separation from, supporting figures preceded the 
onset of the illness. In the remainder, the patients’ fate, it seems, was decidedly 
affected by their ability or inability to transfer their dependent needs to the 
hospital environment Those who took kindly to hospital life made a speedy 
recovery, while those who resented it, sometimes to the point of self-discharge 
did badly. ‘Suckers’ do better than “biters.”’ 


E.B wed fifty-eight, v thee ounger of two bovs. His mother 


patient was born, and his father remarried almost immediatel 
lle wae pamper ina spotted his parents suse his mother had died of tuber 
culosis, the patient was given a shot of gin and put to bed at the slightest sign of 
ough or cold e enjoyed the attention he received through his special status in 
aml anal gre ! resented the arrival of his new half-brothers and sisters 

After being expelled from college for having gone on several drinking sprees 


patient tried . ind as a clerk. He failed. He progressivel moved down on the 
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cupatio cal ind had been employed in a low-class bar for several ve irs when he 

developed tuberculosis. At twenty-five he marned, and has had three children. Al 
thoug! fe often chided him for his lack of ambition, the got along very well 

Phe patient's tuberculosis was picked up on a routine surve roentgenogram. He 

sdimittes 0 the hospital within a few weeks, and was discharged as apparently 

ur later. In the hospital he was consistently cheerful, got along 

taff and other nis ind enjo ed the rest and the care which he re 

ceiver though his illness w i strain on the family finances, he was unconcerned 

knowing it he could, if necessar borrow from his oldest married daughter. Dur 

ing the po ‘ ‘ urge riod, the patient took long hours of rest illowed his wife to 


cious to avoid an overexertior returned to 


iged filtv- eight, grew up as the fave 
e midst of college education he impulsively marries rirl three 
nself, and quit college. Afterward he estranged himself from his parents 
brother sisters largely by his irritable demanding nature, an » by his 
holm e mine no attempt to find employment appropriate to his 1 snd educa 
tion and ) ob a8 a sign painter, mainly because he could come dl we she liked 
His thre tidiren left home in their teens and never came back The final blow came 
when his wife ible to tolerate the patient's drinking and irresponsible b or, lett 
without warnin The patient, now completel ilone, became deeply depressed, was 
unable to ind began to drink me ind more heavil He ate irregular! ind his 
health d riorated rapidl Finall sought medical advice and was found to have 
mat tuberculosis was admitted to the hospital and has been an 
inpatient period of five vea left once against advice, vegan drinking agam 
almost imm tel ind returned with still further advanced disease n the hospital 
(tine 


demanding, primaril concerned with ge 


ind totally uninters 


hee hellious 


Having grown up in an unsettled home atmosphere where domineering parents 


imposed their authority without an admixture of affection, persons in the “rebel 


lious’’ group entered adult life with a chronic “grouse easily kindled by frustra 
tion and restriction, Outwardly they may present a rough and gruff front, but 
behind it they long for love and affection just much as their overtly insecure 
brethren. The rebellious attitude of thes patient interfered with their treatment 
Chev were unable to tolerate the regimentation and restrictions of tha hospital 
und reacted to them in the same manner as they had done as children. Resent 
ment and host tv were ¢ pressed in Dreaking hospital regulation drinking 
leaving without permission, and, by and large, in making a nuisance of them 
selves. Without exception, patients with an unfavorable course in this group gave 
i history of one or more discharges against ad , on diseiplinary ground 
Con} ts of the S&S members of this group progressed fa orabl toth of 
them we . n at the conclusion of their first admission to the ho pita It ip 


pears likely that the disease in these patients, just as in the other ould become 


progressive, on a prolonged follow-up, by their resumption of pre 


time 
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doctors, onl the nurses. The ire al 
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m he depended heavil but whose oversolicitude 
her only b We h irg~uments but she'd « 
lrinking, or my being thrown out of hospitals. If 
own out again, I'll slap her (lear! the patient 


wards his mother to the 


Self-aaserter 


In these person dependency needs are concealed behind a facade of self 
assertiveness. Aggression is channeled into constructive activity which is aimed 
primarily at achieving financial and social security. Thus, the character defense 
of self-assertiveness, making use as it does of sublimation, is a fairly effective one 


As one might expect, threats to financial and social security and the potential 


consequences for their family, rather than disruption of interpersonal relation 


ships as in the previous groups disturbed the emotional! equilibrium of these 


persons 

Che rate of recovery in this group is higher than in any other. Of 21 patients 
whocomprised this group, 18 recovered. As these patients are also the emotionally 
best adjusted of all examined, one is apt to construct a connection between the 
two variables and to suggest that emotional adjustment makes for a favorable 
course of the disease, while emotional maladjustment previous to its onset and 
afterward influences it unfavorably. The 3 patients with an unfavorable course 
were acutely distressed by the hardships endured by their family as a result of 


the loss of their earning powers 


id manager of a bus terminal, grew up as the oldest of a family o 


did well in school, and excelled in athletics. His 
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than ever Il couldn't afford to quit he said I would have lost my job Some eight 
months after the beginning of his symptoms he was unable to work any longer and went 


to a gener al hospit il, where pulmon ury tuberculosis was diagnosed 


Conflict-harassed 
Patients in this group grew up in homes where a strongly repressive atmos 
phere prevailed. Their dependent relationship to their parents was complicated 


by a strong unconscious erotic attachment to one of the parents, usually of the 


opposite sex. As adults they were characteristically rigid, inhibited persons, 


harassed by feelings of guilt over sexual drives and hostile urges, the real source 
of which they were unable to place and to define. When faced by situations arous 
ing anger or sexual excitation, appropriate action was inhibited, creating states 
of chronic emotional tension. Occasionally the childhood conflicts were acted out 
unconsciously in adult situations, as for example in the choice of marital partners 
When repressive defenses were weakened or failed, frank psychoneurotic symp 
toms appeared 

This group is made up of 8 patients, in 6 of whom the course was unfavorable 
Three of them were admitted to the hospital shortly after an early diagnosis, 
with moderately advanced disease, and received an optimal course of treatment 
In spite of this they failed to respond to treatment, and the course of the disease 
was downhill. Other factors being optimal, it was believed that the unfavorable 
course of the disease was directly related to the presence ol psychological con 
flicts. In these patients the conflicts produced states of chronically heightened 
emotional tension, manifested in symptoms ol acute anxiety, spells ol depression, 
and frank psychoneurotic symptoms such as phobias. In view of the clear evi 
dence of intense guilt feelings, both conscious and unconscious, one cannot help 
but believe that the unfavorable course of illness is related to the unconscious 
needs for punishment which can be demonstrated in these patients. Succumbing 
to the disease thus symbolizes a need to suffer for fantasied misdeeds. The physio 
logical link between the psychological and the physical processes cannot be 
demonstrated and can only be assumed. If one can conceive of emotional conflict 
lowering the resistance of the body to the invasion of the tubercle bacilli, then 
the linking process might be considered to lie somewhere in the area of this con 


cept of resistance used by the medical specialists, but rather poorly defined 


I les clerk, aged thirty-seven, had had a bad start in life. Her father, a 
butcher, a man of powerful physique, often maltreated his wife and his six children in 
his outbursts of temper. Despite her fearof her father, the patient was closely attached 
to him, and thought of herself as ‘‘the little woman of the house.’’ In marked contrast 
to her father, the patient's mother was a mild-mannered, ineffectual woman, invalided 
b ‘ verve disease She passively sccepted all t he heaped on her br her 
husband, and made no attempt to shield her children from his outbursts 

The patient grew up a shy, inhibited girl. During childhood she had many nervous 
habits including nail biting, bed wetting, and nightmares. She had what she referred 

rifie inferiority complex She would lose her temper when teased, but 
juick to lose it. It depresses me if I do, and I feel terribly guilt 
completed only me ven grades of school ind had to give up her idolescent 
sambitions to be a ballerina or a # ulptor because she had to stav at hometoecare for her 


invalid mother. She had very few bov friends because us she save I wasn't allowed to 
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porting figure, to which they unconsciously turned when the real object of their 
dependent needs was lost. The “suckers,” on the other hand, transferred their 


dependent needs to a substitute external object, the hospital and its staff, and 


found real gratification of their desires to be cared for. The association of the 
former psychological mechanism with an unfavorable course might be conceived 
of as an expression of the self-directed destructive forces 

Concealment of dependent strivings by a facade of rebellious hostile behavior 
was found to be associated with an unfavorable course. In contrast to the overtly 
insecure group, these patients, unable to form close relationships because of their 
hostile attitude, met continuous frustration of their need to be loved and cared 
for. Substitute gratification was sought in promiscuous behavior or alcoholism 
Hostility was acted out directly in antisocial behavior—stealing, fighting, 
et. cetera, often leading to entanglements with the law. The unconsciously self 
destructive nature of these forms of activity is evident, and the association with 
an unfavorable course of tuberculosis becomes more meaningful in this light 

In the group of self-asserters, dependency needs were suppressed, and aggres 
sive drives were sublimated in constructive activities, serving to maintain the 
patient’s independence and, hence, feelings of security. There was an association 
between minimal financial stress on the patient’s family during the hospitaliza 
tion and a favorable course, which seemed to be related to the relative absence of 
guilt and anxiety in the patient. On the other hand, in the few members of this 
group who did badly, there was evidence of exaggerated concern over the welfare 
of the family who suffered considerable privation as a result of the loss of the 
patient’s earning power during the illness 

Dependency needs in the self-drivers were strongly repressed, while aggressive 
and hostile urges were channeled into compulsive self-driving behavior. On the 
basis of an ambivalent identification with stern, ambitious parents who rewarded 
conscientious behavior, these patients drove themselves to live up to these stand 
ards. The hostility which formed a large part of the feelings towards the parents 
was channeled into self-driving behavior and contributed to its compulsive 
quality. The enforced dependency of hospitalization aroused feelings of guilt 
over failure to live up to the internalized standards of perfection of the parents 
In attempting to avoid these guilt feelings, these patients overexerted them- 
selves, both in hospital activities and in the post-discharge period, with a detri 
mental effect on the course of the illness 

In the conflict-harassed group, unresolved infantile conflicts over erotic and 
hostile-dependent relationships to the parents led to feelings of guilt, with un- 
conscious masochistic pleasure in suffering and need for punishment, when the 
forbidden urges were aroused in adult life situations. An unfavorable course 


seemed to be related to these unconscious self-punitive trends. 


Psychological Findings 


Comparison of the two groups on the basis of the level of intellectual function- 
ing showed no significant difference. Nor were there, in all tests given, significant 
differences between the two groups on rating of energy output 
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Specific aspects ol personality such as expression of aggression and de pn ndency 
needs were investigated. The Rosenzweig Picture Frustration Study (constructed 
for the purpose of measuring extrapunitive, intrapunitive, and impunitive direc 
tion of aggression) failed to show any significant differences between the two 
groups (statistically evaluated by means of Fisher's ¢ test). In the light of some 
characteristic remarks made by several patients, e.g., “I know what I would say 
in such a situation but you can’t write it down,” it appears that this test is an 
unreliable tool for measuring the expression of socially unacceptable impulses, 
and, hence inadequate lor our purpose 

Che problem of the manner in which aggression was dealt with by the patients 
in the study was approached by rating unconscious hostility as expressed in 
three well-known projective tests, the Rorse hac h, Thematic reeption 
and Draw-a-Person Test. Comparison of the two groups showed that the pres 
sure of unconscious hostility was higher in the unfavorable course group. Nine 
teen (47.5 per cent) of the unfavorable course group and only 9 (22.5 per cent) of 
the favorable course group gave ¢ idence of moderate to strong degre¢ ol re 
pressed hostility. This is in agreement with the psychiatric evaluation of the tw 
groups 

fatings of unconscious guilt feelings and of self-destructive trends failed to 
differentiate the two groups 

Ratings of dependency needs, as measured by the Rorschach, Thematic Ap 
perception Test, and Draw-a-Person Test, showed that both groups had equally 


strong dependency needs, again paralleling the psychiatri« evaluation of the 


pre-morbid personality. Important differences were observed regarding the 


manner in which these dependen vy needs were handled, Twenty (50 per cent) ol 
the unfavorable course group revealed marked ambivalent attitudes as compared 
with 11 (27.5 per cent) of the favorable course group Emotional ambivalence 
may be regarded as indicating a tendency to react to frustration of dependency 
needs with hostility (‘‘biters’’ The relationship of this to the course of th 
disease has been discussed. 

The unfavorable course group showed a greater pressure of dependency needs 
as expressed in terms of need for affection and social ac eptance, and for submi 
sion to authority. This would be expected to lead to exaggerated demands for 
attention trom hospital authorities, as well as lack of feeling of per onal re Sponsi 
bility in reaching recovery 

The favorable course group appears more mature, less ambivalent, and | 
conflicted over dependency needs, less concerned about getting attention, and 
more capable of accepting responsibilities. A readiness of the favorable course 
group to verbalize the “‘alcohol”’ theme more frequently than the unfavorabl 
course group suggests that they were more inclined to act out their cravings for 
the “bottle ind thus more likely to accept dependen¢ y needs without conflict 
This is consistent with their ability to transfer dependency needs to the hospital 

A male authority figure on one of the Thematic Apperception Test pictures was 
more frequently identified as a doctor than as a father by the favorable course 


group than by the unfavorable course group. This observation would suggest that 
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the favorable course group were able to deal with the stress of adjustment to 
hospitalization at a more mature level than the unfavorable course group, who 
tended to react at a more infantile level with reactivation of childhood conflicts 
in their relations with their parents. In a sense, dealing with reactivated child 
hood problems was more important than dealing with the disease itself 

Finally, certain aspects of the Rorschach results were analyzed in order to 


obtain a measure of the patient's flexibility. It was found that rigid persons pre 


vailed in the unfavorable course group and flexible persons, 1.e., persons capable 


ol adaptation to adverse circumstances, in the favorable course group Such a 
basic psychic quality as flexibility is considered of primary importance for success 
ful psychotherapy. It is not surprising to find that it seems to be also essential for 
a successful adjustment to any stress. Flexibility permits the patient to find 
substitute gratifications for those which had to be abandoned as a result of the 
illness and its treatment and, thus, reduces the total amount of his frustration 
aggression, and resentment, factors that tend to affect the course of treatment 


man untavorabl VAY 


SUMMARY 


Two matched groups of 40 patients with pulmonary tuberculosis, one with an 
unfavorable course of the disease and one with a favorable course, were studied 
by a team of workers composed of a tuberculosis specialist, a psychiatrist, a psy 
chologist, and five social workers 

Reasons for delay in diagnosis and for delay between diagnosis and admission 
to the hospital were discussed. A favorable course was associated with optimal 
treatment conditions. Whether or not optimal treatment conditions were present 
depended to a large extent on the cooperation of the patient. The configuration 


of the pre-morbid personality was related to the course of the disease 


The following practical conclusions were drawn from the observations made 


\ knowledge of the patient’s background and personality is of help in deciding 
upon the best manner of communicating to him the diagnosis and planning the 
course of action. forewarned is forearmed when a severe emotional reaction may 
be anticipated. A sympathetic awareness of the problems of the individual is 
necessary to deal with the situation adequately 

Many patients object strenuously to entering a hospital, and the reasons 
given for the objection may appear valid, but may not necessarily be the real 
reasons, Cretting the patient to the hospital requires understanding on the part 
of the doctor in order to overcome the patient's fears and misapprehensions re 
garding the nature of his disease and its treatment. For example, the aid of a 
social worker is often essential, particularly in those cases in which the threat ol 
stress to the patient's family may influence him to reject hospitalization 

A knowledge of the patient as an individual, with all of his fears, worries, and 
resentments, is essential for optimal treatment. Conscientious, duty-bound 
patients should be encouraged to do less than they feel is expected of them, and 


anxious, overdependent patients should be encouraged to do more than their 
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“ar of reverses lets them. Refractory hostile pati nts need an opportur itv to al 
then grouses without fear of retaliation from the hospital iuthorith 

Fear of radical surgical procedure s presents a serious the rapeutic problem and 
may require psychiatric advice 

Chere are many reasons for self-discharge from the hospital. Patients may 
discharge themselves because of poor hospital management unsatistactory 
patient doctor re ationships home worries, or factors arising from thet personal 
ties. Self-driving patients cannot tolerate the feelings of guilt aroused by imactis 


ity, while some overtly insecure persons long for the love and affection upon 


which they ce pended so heavily while at home. Rebellious patients unconsciously 


act out their resentment and anger by leaving the hospita ‘ ngaging in harmful 


activities 


Phe post-discharge period presents problems which will vary with the tempera 
ment of the individual patient. Some will hurry back to their jobs and overexert 
themsel ve vhile others, fearful of relapse, will remain bound the routine 
vhich they learned in the hospital. Still others will return to their former pleas 
ures and rapidly forget the unpleasant and inconvenient features of their disease 
Personality factors such as those mentioned may lead to behavior which result 
in relapse. Due regard for these factors is essential in the after Recognition 


of them may prevent re lapse 
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ke] temor a procedimientos quirdrgicos radicales plantea un grave problema terapéutico 


acaso requiera consejo psiquidtrico 
Hay muchos motivos que impulsan a los enfermos a abandonar el sanatorio. Los enfermos 


pueden irse debido a deficiencias en la direccién del sanatorio poco satisfactorias relaciones 


entre médico y paciente, preocupaciones domésticas o factores creados por sus personali- 


dades. Los abnegados no pueden tolerar la sensacién de culpa que engendra en ellos la in 
actividad, en tanto que igunas personas por demAés iInseguras ansian el amor y la afeccién 


& que estaban tan atenidos en sus hogares Los indd« iles despliegan inconscientemente su 


sbandonando el sanatorio y dedicdndose a tareas nocivas 


resentimiento y furia 
ilta plantea proeblemas que variardn conforme al temperamento 


pe riodo de la post 
del enfermo dado. Algunos volverin a toda prisa a sus quehaceres y trabajarén a exceso 
mientras que otros, te miendo recafdas, se estacionardn en la rutina que aprendieron en el 
sanatorio. Otros mas retornardn a sus placeres anteriores, olvidando r4pidamente los puntos 


desagradables e inconvenientes de su dolencia. Factores de la personalidad por el estilo de 


los mencionados tal vez motiven un comportamiento que culmina en una recidiva. La debida 


consideraciOon de esos factores es indispens ibleenel posttratamiento, puessu reconocimiento 


puede impedir las recafdas 
RESUME 


ne étude pa jchosomatique au cours de la tube re pulmonaire 


Deux groupes comparables de 40 malades atteints de tuberculose pulmonaire, l'un 
compren int les cas A évolution défavorable l'autre les cas déf ivorables ont été étudiés par 


une équipe d'investigateurs composée d’un spécialiste de la tuberculose, d’un psye hiatre et 
de « ing aAssistantes socl iles 

Les causes du délai entre le diagnostic et l’admission au sanatorium sont étudiées. | 
ux conditions de traitement les meilleures. L’existence 


ne 


évolution favor able etait ide 
de conditions de traitement les plus satisfaisantes dépendait dans une large mesure de la 


cooperation du patient La« onfiguration de la personalité avant la maladie était en relation 


avec volution de la mal 
Lee conclusions suivantes ont été déduites des observations 


eédents et de la personalité du patient est utile pour décider de la meilleure maniére d’in 
Etre averti est 


la connaissance des 


former le malade du diagnostic et établir un programme de traitement 
étre mieux préparé & envisager la forte réaction émotionnelle. Une compréhension sympa 


thique des problémes qui se posent pour l’individu est nécessaire pour traiter la situation 


de mani@re adéquate 
De nombreux malades s opposent vigoureusement a l’entrée au sanatorium et les raisons 


sembler vy ilables: elles ne sont pas nécessairement les vraies 


de leur refus peuvent 
le médecin doit faire preuve de 


Pour amener le patient a accepter l'entrée en sanatorium 


compréhension pour obvier aux craintes et aux idées fausses du malade A |’égard de la nature 
de aa maladie et de son traitement. Par ¢ xemple, l'aide d'une sssistante sociale est sonvent 
essentielle, surtout dans les cas of le malade peut refuser |hospitalisation en raison des 
difficultés que celle-ci entraineraient pour sa famille 

en tant qu'individu de ses Craintes cle BOUCIS et revendl 


La connaissance du malade 
I! lieu d en 


cations eat indispe neable A la réaliesation du traitement le plus favorable 
les malades consciencieux, soucieux de leurs obligations, & faire moins qu’ils 


ourager 
es malades anxieux et timorés A faire plus que ne leur permet leur 


n’estiment nécessaire, et | 
erainte d'accidents. Les malades réfractaires et hostiles doivent avoir la possibilité de faire 


connaitre leurs griefs sans crainte de représailles de la part de l’administration de I"hépital 


La peur des interventions chirurgicales représente un probléme thérapeutique sérieux et 


réclame l'avise du pavehiatre 
I! y a de nombreuses raisons pour que le malade quitte I"hépital de son propre chef. Les 


malades peuvent le quitter A cause d’une mauvaise administration hospitalitre, de mauvais 
facteurs dérivant de la 


rapports entre le médecin et le malade, de soucis familiaux ou de 
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personalité du patie nt Les malades ple ins d' énergie 


culpabilité déterminé par | 


l’amour de | lectior 


ne supportent pas le sentiment de 


inactivité alors que les sujets anxieux, timorés ont 


besoin de 
lorsqu'ils étaient en famille. Les 
malades hostiles démontrent inconsciemment leurs reasentiments et leur colére en quittant 
"hépital ou en se 


sur lesquels ils s’appuyaient 


livral i des activités dangereuses 
La période post -sanatoriale présente des problémes qui varient avec le tempérament in 
dividuel du malade. Certains se hatent de reprendre leurs occupations et se fatiguent 


tandis 
que d'autres, de crainte d’ une rechute 


restent fidtles A la routine sanatoriale sur laquelle 


ils s'appuyaient. D’autres encore se livrent de nouveau A leurs distractions antérieures et 
oublient rapidement les ennuis et inconvénients de leur maladie. Les facteurs de la per 
sonalite¢ tels que ceux mentionnes peuvent conduire aun comportement ul ¢ 


la re 
ion suffisante A l’égard de ces facteurs est essentielle dans la post cure 


chute Une attent 
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CLINICAL USE OF POTASSIUM PARA-AMINOSALICYLATE (KPAS 
LYNDALL MOLTHAN, ROBERT V. COHEN, ano D. ZARAPONPTIS 
Rees 


INTRODUCTION 


Para-aminosalicylic acid (PAS), in conjunction with str ptomycin or isoniazid, 
is ol pro ed value in the treatment of tuberculosis. Many patients are unable to 
derive the full benefit of PAS, however, because of commonly associated side 
effects, chiefly anorexia, nausea, vomiting, and diarrhea. The sodium salt and 
other preparations of PAS have been utilized in efforts to overcome these un 
toward reactions, generally with only limited success. For example, a recent 
survey at the Eagleville Sanatorium revealed that, of 62 patients who had re 
ceived PAS in the past, 44 (71 per cent) had significant symptoms of intolerance 
Of an additional group of 38 patients who were receiving PAS at the time of 
the survey, 8 (21 per cent) had undesirable side effects. Thus, reactions to PAS 
occurred in over half of these 100 patients This experience, as ell as that of 


others, emphasizes the need for improved PAS medication 


\ parallel! situation existed for some time with para-aminobenzoic acid (PABA 


a drug closely related to PAS, chemically and in dosage requirements. Exten 
sive investigation of the clinical use of PABA compounds, however, revealed 
that the potassium salt, administered in the form of a 10 per cent solution, was 
far better tolerated than the acid (PABA) or its sodium salt (NaPAB io 
It was postulated that the same re lationship might hold true for the potassium 
salt of PAS 

Accordingly, the present study was undertaken to determine the usefulness 
and patient-acceptance of this new preparation namely potassium para 
aminosalicylate (KPAS The present report summarizes experience with the 


clinical use of KPAS from November 14, 1953 to August 1, 1954 


MATERIAL AND METHODS 


Patient A tot p jenta with tuberculosis have received KPAS therap 
Included were il et with pulmonar tuberculo one with tuberer 
sdenitia, 2 with the hip, and one ott’s disease Thirt 


patients were hoapit t the kagleville Sanatorium, hagleville.. Penns 


the Episcopal Hoaspit Philadelphia; 5 at the Temple Universit Hospita 
treated on ar outpatient basis There were 47 males. whose iges ranged from 2 
iverage 48.2 vears md 17 females with ages ranging from 21 to 48 vears 
eare Fift one of mtients were whites Ne groes From 
patients with histor 0 ntolerance to PAS were deliberate! solicited, as the principal 

From the Department of Internal Medicine Temple Universit wol of Medicine 
Philadelphia, Pennsylvania ind the Eagleville Sanatorium, EKaglevill " vania 
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Dosage gumer genera 
Phi Vi it the end of 


of KPAS »>gm. of PAS), four times daily 
25 mi., each wid 
nereased the 


week by el sing the four doses to g a filth dose of 
veek, the amount wa 


ed four doses of 30 mil., or 3 gm. of KPAS tym. of PAS), or six 


20 mi. At the end of the second 


patient 
doses of 20 m umount. Patients remained on doses of 30 m four times daily 


therapy 


or 20 mi times daily for maimtenar 


o KPAS (9.6 


t corr sponded te that pr 


The usua daily dose, therefore, was 120 i? om 


PAS I} imount was employed because 


NaPAS in the institutions where this study wa 


PAS concentration to 


gm. ol 


seribed for PAS on 


armed out 


Its continued u va supported by the plasma 
be detailed belo In some 
latly amount s limited to 100 mi. Patients severely ul with 
Ym or lo gm KPAS (12 gm. of PAS) daily 

ls and at bedtime to patients on tour 


patients vith mild renal impairment, however the 


vere 


iven | 


Individual dose vere given alter meal 


given mid-morning and mid-atternoon 


doses daily: additional interval doses we 
x-dose schedule. Small interval and 


vere found to tbe rela 


to subjects ol i feeding vere 
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te of the drug tor the oe honal 


tively effective masking the bitter-salty ta 
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This Vas avoided by retrigeration ol the 
RESULTS 
Patient l olerance A PAS 
eceptability 


of KPAS treatment in so far a patient tolerances 


Phe result 
ded nto two group 


n in table |. The patients are d 
wcording to or not they had had prior PAS or NaPAS therapy 

1 includes 43 patients who had had such therapy and, of thes 
to either PAS or NaPAS to such a degree that 


ol than S gm. daily 


are Concerned 
vhether 
Group 


ntolerant 


SS per el 
ther topped or cont nued in doses 


treatment Was ¢ 
cel had no difficulty what 


this same group of patients 
taking 12 em. of KPAS daily 


Three patie per cent ot G oup it ted i 


ntolerant to KPAS. One 
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rABLE 1 


SUMMARY 0 IN 64 Patients TREATED witH 


(KPAS 


Another woman developed symptoms of anorexia and mild diarrhea during each 
of two ten-day courses of KPAS medication. The third patient listed in this 
category was a man who has continued to take KPAS in doses of 60 to 80 ml 
daily. His reactions to KPAS and other drugs have been difficult to evaluate, 


partly because of personality traits and partly because of the presence of active 


bilateral pyelonephritis. As he has not been able to take 12 gm. of KPAS daily, 


he has been arbitrarily classified as being intolerant. It is to be noted, however, 
that all 3 of these subjects had exhibited severe gastrointestinal symptoms, in 
cluding vomiting and diarrhea, from PAS prescribed in the past 

Group B in table 1 is comprised of 21 patients who had not received previous 
PAS therapy. All 21 (100 per cent) of this group have tolerated KPAS therapy 
without difheulty. Thus, 61 of 64 patients in both groups have accepted KPAS 
therapy 

The drug has been discontinued in 18 cases for the following reasons: Six 
patients were transferred to institutions where continued administration of the 
compound was not feasible; 3 patients developed intercurrent illnesses; 3 
tients failed to cooperate 2 were stopped as indicated above, because 
tolerance to KPAS: 2 patients died as a result of their disease; and, in 2 instances 
the KPAS was given only on a clinical trial basis 

As of August 1, 1954, 11 patients had been on continuous KPAS therapy for 


more than six months. and an additional 26 subjects had heen treated from two 
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to six months. No adverse effect has been observed in patients with such non 
tuberculous complications as mild renal insufficiency (9 cases), congestive heart 
failure (3 cases), severe diabetes mellitus (1 case), scleroderma ase), sickle-cell 
anemia (1 case), ulcerative colitis (1 case), peptic ulcer (1 ¢: and system 


lupus erythematosus (1 case 


Toa icity Studies 


Laboratory studies were performed on 14 patients who were on continuous 
KPAS therapy for periods of six to thirty-five weeks. Complete blood counts 
and urinalyses were done at weekly to monthly intervals, with an average of 
five blood examinations and six urinalyses per patient. No evidence of toxicity 
was found in these studies Repeated blood urea nitrogen determinations re 
vealed no increase in values in tests on 8 of the patients known to have pre 


existing renal disease 


Serum potassium concentrations were done in 13 cases and showed no sig 


nificant change when performed in the fasting state and repeated one to two 
hours after a 30 ml. dose of KPAS. Conventional liver function studies were 
performed on 3 patients before and during treatment and revealed no changes 
incident to KPAS therapy 

Plasma concentrations of KPAS: The PAS concentration (3) was determined 


on plasma specimens obtained from 26 patients taking KPAS, and from 15 
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subjects who were taking PAS. Comparative tests were made in 8 subjects who 
form of the drug and then the other Altogether 178 PAS 


were given first om 
Iwo dosage schedules were studied 


plasma concentration tests were performed 
1) 3 gm. doses of KPAS or PAS every four hours, and (2) 2 gm. doses every 


three hours. The average plasma concentrations obtained with each of these 


schedules are shown in figures | and 2, respectively 
and produces adequate 
ith PAS. It may be 


\s may be seen, KPAS is more rapidly absorbed 
blood concentrations when compared with those obtained w 
30 ml.) dose of 10 per cent KPAS supphes 2.4 gm. of 


furnishes 1.6 gm. of PAS, whereas the 3 gm 


recalled that the 3 gm 
PAS and the 2 gm. (20 ml.) dose 
and 2 gm. doses of PAS supply the full amount as PAS. Thus, comparable plasma 


PAS concentrations were obtained despite the difference in actual PAS admin 


istered. This finding suggests that K PAS is also more comple telv absorbed than 
is PAS 
DISC USSLON 


Ninety hve per cent or 61 of O4 patients treated. were found to tolerate 


KPAS in 12 gm. daily doses without difficulty. This finding appears even mor 


considered that 38 patients, comprising 50 per cent of 


remarkable when it 
the entire group, had been intolerant to prior therapy with PAS or NaPAS 
the solution was no 


Surprising!|y enough the admittedly disagreeable taste of 
ol 


i problem possibly because each patient was told of it prior to institution 


therapy Patients appeared to become accustomed to the taste very rapidly 


3 \ 4 4 
S / \ 


ind many expressed preference for the lquid form of medication rather 
the usual tablets on ipsules 
Phe moportan onstant refrigeration and protection from lig! 
of KPAS cannot be overstressed. Some patients who had taken full doses of 
KPAS for months without diffieulty did ce elop stinal SVinptom vhen 
given stale or unrefrigerated solutions. This experience is similar to that which 
has been encountered during the use of old solutions of other salts of PAS (4 
Aside from the obvious practical importance of general patient acceptances 
there are certain additional advantages of the potassium salt er the sodium 
of PAS. One of these ts in the treatment ot patient vho also have cardia 
mpairment or frank congestive heart failure. Pulmonary tuberculosi hecom 
ng an increasing problem in older men who frequently have concomitant car 
diovascular il diseases and for whom the administration of large amounts of 
sodium is contramary ited In this connection. it mav ie noted that i dai \ dose 
12 gm. of NaPAS (8.0 gm. of PAS) contains over 1300 mg. of sodium, while 
gm. of NaPAS (12 gm. of PAS) provides almost 1,800 mg. of sodium tons 
During this study, KPAS was given successfully to 3 patients who 
diac failure with fluid retention. It was also administered for se 
4% patients vho exhibited mild degrees of renal impairment, as e\ 
sistently elevated blood urea nitrogen (25 to 35 mg. per 100 ml 
fixed urine specific gravities (1.010 to 
Another potentia iivantage of KPAS lies in the relationship bet 
sium and nitrogen storage. The work of Cannon, Frazier, and Hugh 
that animals fed supplementary potassium in addition to a basal ratior 


t greater rate had better appetities ind consumed greater amount ‘ fowl 


than did the control animals. Metabolic studies of the type nec . , luate 


this relation ship in man. howevet vere bevond the scope ol thi tidy 
he question ol possi tle potassium toxicity from the use ol K PAS ruav ie 
raised, There was no evidence of its occurrence in these patient nor ha t heen 
noted in the more extensive experience with potassium para-amimnobenzoat 
KPAB) (1 wervations with oral doses of the latter compound revealed 
toxieity tol ving the viministration of up to t co the 
imount of potassium which was given to the patient in thee present tudy 
Electrocardiograms have not yet been obtained during KPAS therapy. Tracing 
taken during KPAB therapy, howe evealed no abnormalitic but 
ible to potassium excess (6 
Phe findings of Leaf and associate 7 moreover. midicate that 
Ol potassium t city from oral KPAS, as administered im the pre 
extremely 1 0 1 hese vorkers caleulate that a ormal person having 
yventyv-lour 0 giomerular fhitrate olume ot TOO liter ind a serum pota 
Slum coneet on of 5 mEgq per liter would filter 750 mEq., or approximately 
gm ol pot s1um lo inerease the norma oad requiring tj ig 
nificantly more than this, it is estimated that it would be necess: vdiminister 
YO gm. of potassium to the normal subject. As a patient takir ‘ of KPAS 
i day rece es only 2.4 gm. ol potassium, if Is evident that Vv] margin of 


salety is preset! 
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KPAS also offers a convement medium for the ‘“desensi 


The olution form of 
reactions to PAS or any of 


tization ol patie t ho have displayed sensitivity 


its sail including KPAS According to Korst (8 the incidence 
In the present series 


ol ma quired 


to PAS is approximately 2.2 per cent 


sensitivity reaction 
ho had acquired sensitivity reactions during each of two 


there i one patient 


of PAS administered a year earlier, another who manifested sensitivity 


NaPAS for fourteen days, and one who deve oped sensitivity alter 


alter taking 
patients were successtully desensi 


twenty eight days ol KPAS the rapy LD hese 
nit 


tized” by giving the 10 per cent solution of KPAS in doses of | drop equivaien 


to approximately 7 mg. of KPAS), three times daily 
| drop per close per day for the first week. The 
receiving the full schedule 


initially and Increasing 


the amount by doses were then 
larger increments until each patient wa 
at the end of a month. All three patients have re 


desensitization without any un 


increased by 
four times daily 


mamed on full doses of KPAS following 


toward reaction 
It should be noted that patients in the present study did not 
he sole therapeutic agent. The drug was used along with either streptomycu 
isoniazid, or both. No attempt was made to re-determine the efficacy of the 
the effects of PAS and KPAS with 


receryve KPAS 


drug combination or to compare 
respect te the proce ol the present study confined to 


situation of the patient acceptances and tolerance of KPAS 

No final statement concerning the optimal dosage of KPAS can be mace 
this time. Further studies of plasma PAS concentrations using different dosage 
COMPArisots vith other salts of PAS, and studies of PAS concentra 
The 12 gm. daily 


nt 
it 


in pleural and cerebrospinal fluids are being carried out 


tion 
produced plasma PAS concentrations 


dose of KPAS employed in this study 
comparable to those reached in patients taking a similar amount of PAS, despite 


the fact that the former drug supplied 20 per cent less free PAS. The plasma 


tucies indicate that prompt absorptior and effective 
vith each of the dosage schedules of KPAS em 


hedule 


PAS concentration plasma 
concentration vere ittained 
ployed, Somewhat higher plasma concentrations were reached on the 
of 30 mil. four times daily so that it appears to be both more convement and 
more efficient than the regimen of 20 ml. six times daily. Certain patients ex 
pressed preference tor the latter program, however, so that certam individual 


zation seems advisable 


SUMMARY 


Potassium para-aminosalicylate (KPAS) was administered in the form of 
olution to patients with tuberculosis 


a 10 per cent 
of the subjects tolerated 12 gm. daily doses of KPAS 


Sixtv-one (95 per cent 


without clithe wity | he re were to ¢ viden es ol potassium toxicity 


Plasma PAS concentration studies indicated that KPAS Is more rapidly, 


acid PAS 


and 


probably more completely absorbed than is para aminosaheyli 


and that 12 gm. daily doses of KPAS produce PAS plasma concentrations com 


parable to those obtained with 12 gm. daily doses of PAS 
idiministration of KPAS, u 


From these observations. it is concluded that the 


KPAS 
the manner detailed herein, offers a iperior mea i PAS therapy 7) } irri 
i verv high degree of patient tolerance and acceptances 
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VIABILITY AND MULTIPLICATION OF VACCINES IN 
IMMUNIZATION AGAINST TUBERCULOSIS 


r BLOCH WILLIAM SEGAI 
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table and 2. | the first (table | groups of mice eact ere 
ty ‘ cpl vith | euitured (; 
rradiated to | o da this mice ere 
trave \ cha ‘ ue pe hose! i nen hict 
caused the deatl tt eighteen to twenty-two da lhe co 
trol mice ere of the is the , ited mice. During the were ition 
period, they had bee dentica us the ted group 
It may from table | that the degree immu onierred t if i 
tio is Droporth to the number ol trie if Due toa tect 
nical error » plate count of the irradiated vaccine is made. The traction of 
bacteria whicl j mi alter ¢ posure ter Thee i estimated in th 
periment (lable the basis of the plate nant e2. These count 
ire consistent th the results of repeated irradiation experiment ith BCG 
not reported the present paper 
‘ 


230 BLOCH AND SEGAL 


rABLE 1 
» ConsequentT Lowerep Viasitity ON THE IMMUNIZING 
CAPACITY OF BOG 


{ Mice Aft Averag \ 
hau ba 
10 0 1S, 91, 102, 106, 129, 147, 150,171 120.6 6.7 
2s 33. 90. 101. 102. 127. 149 10.6 5.2 
18, 20. 67. 87. 87, O4. 190. 194 18.0 5 6 
9° 12 ‘ 19, 21, 22, 35, 42, 70, 131, 134, 155 69.9 6 
10 16 ae 2), 20, 20, 21, 21, 28, 35, 67,83, 110 12.5 2.2 
10 24 Te 22, 24, 24, 28, 28, 42, 49, WH, 67,114 5.7 2 
10 21, 21, 23, 23, 24, 33, 34, 71, 83 
Infection control 18, 19.19, 19, 19, Ad, Bd. 22 19.4 
* One mouse died accidentally before challenge 


\ second vaccination experiment was then performed which was essentially 
similar. There were 15 mice in each group and the challenge dose chosen was 
smaller. This was done because it has been observed many times that a definite 
break occurs in a survival curve when it extends over more than four weeks. The 
curve flattens out to a plateau-like stretch, during which time few animals die, 
and only at a later period does the survival curve resume its original downward 
trend. Curves of this type have been published by other workers and in previous 
papers (15, 16 

In the present experiment, the milder infection allowed some of the animals to 
survive for more than four weeks. This eliminated a factor which might permit 
the survival curve of the vaccinated groups to appear disproportionately more 
favorable than the controls, because the effects of vaccination would most likely 
carry the immunized mice over into the period where the survival curve turns 
flat even without vaccination 

The data pertaining to this experiment are listed in table 2. In this experiment, 
plate counts were made and the actual fraction of bacteria surviving exposure to 
the sunlamp was determined. This table also lists dilution controls. The latter 
groups of mice were vaccinated with vaccines made from the original BCG sus 
pension used for irradiation, but diluted with saline by factors estimated to fall 
within the range of the actual reductions caused by the various periods of irradia 
tion. While the estimated and calculated reduction factors were not exactly the 
same, they lay within a reasonable range and the results are comparable 

Both irradiation and dilution had a clearly weakening effect on the immunizing 
power of vaccines. The proportion of dead bacilli in the irradiated batches seemed 
to contribute little, if anything, to the potency of the vaccine. Furthermore, it 1s 


evident from a comparison of the results in tables | and 2 that the relative value 
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rABLE 2 
( BCU 
M 
16 162, 169. 8.8 
a5 SUD J 
It) lf é 
B, 21, 21, 22, 22, 23, 24 
‘ is. iZ 
~ wae sacrificed 2so da oe 
Four! y p died accice before cl nue 
ol the vaccine womation x Indep dent ol the cha eng bor 
prac tical considerations, however, weak challenge dost combined vith pote nt 


vaccines are not very convenient vhen survival time is taken as a criterion tol the 


efficac ol vaccination 


hus far, the aceines had been given intravenously With large numbers ol 
animals, intraperitoneal injections would be less laborious, and a test was there 
fore made on a significant number of mice to compare the two method lwo 
groups of OU mice ¢ ch were injected by the intravenous and the intraperitones 
routes, respectively, with the same dose of 0.1 ml. of a Tweet swbumin-BCG 
culture (approximately 10° organisms). Three weeks later they were challenged 


together with a control group of 60 mice of the same age and weight. The survival 


curves of the three groups are shown in figure | 
For reasons not revealed by the present experiment the same wcine given 


nificantly higher degree of protection 


bw the intraperitoneal route afforded a sig 


than was achheved with intravenous vaccinatiotr 
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It ippeared trom the preceding experiment that the degree of protection 
onterred upon mice ty BCC, wa proportional to the number of living bacteria 
present in the ere iiie lt cid not seem to matter whether the serine cons sted 
ola mixture ol y and dead organisms or whether it contamed onl ing 
BOG, a as the umber of living was the In these experiment 
the variation in the number of living cells had been effected by irradiation or 
dilution of a tresh scone Another method of reducing the proportion of live 
BCG organism to prevent them, by chemotherapy, from multiplying m 

Dube Pireres Schaefer have recently used thi wh (8 Ihe 


uded trom their data that oniazid therapy vhich interfered with the mu 


tipheation of a Teel onsisting of the attenuated strain of M. tuberculo 
Ri ilso reduced the immunizing power of the cine. ¢ hemotherapy did not 
eradicate RIRv completely, however, and, when sufficient time was allowed to 
elapse between the cessation of therapy and the challenge infection, protection 
Vas again detectable 

The present experiment wa planned as follows 
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The heat-killed e was added bx ise thought that its effect might 
be rougl omparable to that of the BCG: the multip il ol 
terrupted oniazid after three da Phe seventy-two-hour interva 
between cessation of therapy and challenge served to eliminate from the body 
fluid i the treated ma i Deo ble trace ol iZid homight interters 
tiv ue ‘ 
Che sur times of all of the 330 anin ure trated figure 2. [he 
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challenge dose chose vas a mild one vhich resulted in a more chron type ol 


disease, Several facts are evident from this figure. The survival curves of Groups 


! to 8 fell closely together. The relatively small differences vhich existed between 


these groups were correlated with the total length of the vaccination period be 


fore challenge. While the groups vaccinated longest before infection had the best 


degree of protection this was entirely indepe ndent of whether isoniazid had been 


given or not 
There is a clearly distinct intermediate group between the infection control 


group and Groups | to &. This category consists of Groups 9 and /0. The 60 ani 


mals in these groups had considerably less immunity than the rest of the vac 
cinated mice: however, they still had a longer survival time than the nom 


0 are almost identical 


inated eontrol group two curves ol Groups and 


Vaccination with a living vaccine was thus tantamount to the effects of a more 


was given only 


concentrated heat-killed aceine when the challenge infection 


three days after vaccination. The crucial rise in immunity occurred between the 


third and the sixth days after vaccination, when immunity reached a level which 


increased only slightly with time 
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If isomazid teriere vith the immunizing properti of BCG, th tv 
evident by comparise ol Group and 9, which ould be to on nother 
Instead the il il curve ol G oup s compar ible vith anv of the irve al 
Group JtosS and quite different trom the curve ol Group 9. The experin ! i 
discontinued 200 da ifter challenge and the remaiming animals of each group 
vere sacrificed, The verificed anima vere autopsied, They all had tuberculou 
esions typical of tl hromie type ol 

It could be argued that, as three day vere allowed to ¢ ipse betwee f illo 
of therapy and challenge infection, the BCG organisms had an opportunity to 
start multiply gy ug ind reach the critica evel nec iry to produce m 
munity. The following experiment was done to test this possibilit 
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After two wee Lime ed 1 the ere challenged the same d 
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Phe element of th 


iti table } The rest 


between the complets wk of immunity 
nd the limited immunity shown for this same group in table 


ts are similar to the previous ones. The seeming difference 
shown lor the three dav vaccination 
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period intable 4 a 
weounted for by the use of a heavier accination dose and a much lighter chal 


4}. It was shown that the Lia pose of three days 


in the experiment in tabi 
the 


erage dose 


petween ce ition of treatmen#t and challenge had been ol no consequence i 
pre OX ment enn Group (table 4 ith vhich there Wiis no delay 
tween isoniazid treatment and vaccination and in which the drug was given dur 
Immunity 
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corresponds to ee inging to 1.000 times oncentratio 


bacterial unite per later \ inated mice »control mi 


of the same age wer ‘ 4 ntravens 


The results summarized in table 5 and indicate the superiority of the 
H37Ka vaccine over BCG. It is noteworthy that even as small a vaccine dose as 
1,700 bacterial units of the nonmultiplying H37Ra strain conferred some degree 
of immunity. As in the previous experiments, immunity became more evident 
with increasing doses of vaccine. Consistently, the H37Ra vaccine was superior 
to 

In order to ascertan w ie ther 1 (; really multiplies im vivo whe reas H37Ra 
does not, a number of additional mice vaccinated with each strain were killed at 


different intervals. Their spleens were ground and three tubes of Lowenstein 


medium were inoculated with the pulp of each organ. The cultures were inspected 


five weeks after inoculation and the results are shown in table 6. Moreover 
plate counts were made of the pooled suspensions ol spleen, liver, and lungs 
As was expected, and in confirmation of the findings of Pierce, Dubos, and 
Schaefer (17), BCG multiplied in the mice, whereas H37Ra did not. Three weeks 
ifter vaccination, no organisms of the H37 Ra strain could be found in the spleens 
of the mice inoculated with the smallest dose, whereas the corresponding BCG 


group showed an abundance of bacteria 


Duration of Acquired Immunity in Mice 


In most experiments designed to study the effects of vaccination, the animals 


are challenged in a relatively short time after they have been vaccinated, usually 
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vithin three to five weeks. It is assumed from analogy W th exper ere 


felds that at this time immunity has fully developed. This assumption 


confirmed in the present study 

It has been show that, with a period of three to six days alter 
conspicuous degree of resistance is acquired and that a further ext 
pre challenge period vids but little to the level of immunity However 


known about the duration of acquired immunity. Wells and Wylie (1S 
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W hile nti results a definite 


difference 
could be found between accine preparations 

VW. tuberculoma ipatyle or ine ipable ol muit plicatior 
nd Schaefer (17) have shown that (; multiples u 

whereas bacteria of the avirulent mutant H37Ra fail to do so. These 


cone lude s that 


it estigator 
i more potent accine than H37Ra, and they as 
eribe the superiority of the former to the 


| he 


fact that it multiplies in the mouse 
et forth in the present paper are at variance with these conclusions 


In all of the present expermment suspensions of hi w H37Ra 


vere 
better immunizing agents than equal numbers The differences were 


“ma but consistent 


It he expected from analogy with immunization studies in other fields 


that a svstematic search would reveal further differences between the immuniz 


ing capacities of rious nonpathogenic mycobacteria. So far, however, the 
present results indicate that bacterial multiplication is not an essential 


condition for a come to be effective This conclusion is further supported 


by the isoniazid exper ments reported abo ‘ vhich ire wain in contradiction to 


the results of Druibeo Pierce ind Schaefer (8 im are the findings on the com 


parative alue of intravenous versus Intraperitoneal aceimmation 


It is diffieult to find an « planation for the consistent disagreement between the 


experimental results of the present study and the observations of Dubos, Pierce 
ind Schaefer. Only a few ob ois points may be mentioned and discussed Ire the 
two experiments of Dubos and co-workers (8), in which living vaccines of H37R: 


ind BCG were compared and survival times were used to measure immunity 


the actual size of the doses of vaecine used for immunization was not reported 


The dose was indicated merely by a dilution factor of not otherwise defined bac 
terial cultures (table | of their paper). It is difficult to judge, therefore, whether 
the doses are strictly comparable in terms of content of living organisms with the 


doses used in the present experiments. In their experiments, when various doses 


of BCG were compared (table 2 of their paper), there was no significant dif 
ference between the urvival of mice vaccinated with two SUSpensions oft the snare 


strain which varied one hundred times in strength \ similar lack of correlation 


hetween vaccine dose and immune response was evident when phenol-killed 


H37Ra over a twenty-fold range of dosage did not show any difference in im 


munization effects (table 3 of a subsequent paper by Dubos and « 


workers 
According to the expenence of the present writers and also the conclusions 
reached by Dubos and associates, such differences should be noticeable. « sper tally 
because, with BCG, sufficient time for im vive multiplication was allowed to elapse 
between the vecination and the challenge dates 

In the second paper (Y Dubos and associates have further proposed that 
the difference they observed in immunizing capacity between living H37Ra and 
BCG is essentially quantitative, due to multiplication of BCG in vivo. According 
to this hypothe sis, a critical level of bacterial protoplasm is sufficient to confer 


immunity regardless of whether the bacilli are living or dead. Several results of 


the experiments reported in the present communication tend to dispute this 
hypot hesis 
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iperior to dead ones and with at least on pair of nor patho 
genic strains | onmultiplying organisms were found to be superior to the mul 
tiplying cee I recluding the possibility that multiplication plays an impor 
tant role. The ab le level of immunity is not only a function of the factors just 
mentioned, tut i e ol the severity of the challenge dose 
Many workers emphasize that acquired antituberculous immunity ts always ot 
ire and never able to confer to the vcinated animal the power to 
completes ! iminate atl irulent tubercle bacilh vith which it ts 
infected. It vorth re ing several tacts in this connectior As long as large 
infective dose ine j tuberculosis is a fatal disease tor susceptible animals 
but, as the infect ‘ lowered, the survival times become longer, and, with 
small infective dose possible to keep susceptible animals alive and in ap 
parent good health for very long periods of time. In the present writers’ exper! 
ence, mice can survive for at least 550 days without showing signs of illness. When 


sacrificed at this pot they show the kind of gros SLOTS typical of chronw 


murine tuberculo ind fully irulent tubercle bacilli can be recovered trom 
their spleens and lungs. The same is true for guinea pigs. In a number of instances 
vhich anima infected with small numbers of tubercle bacil (1-LOO 
the oped i lumited disease with vVmptoms, put failed 
to die of generalized tuberculosis (27-29). Even with much larget 
infective dose i ng number ol imimais in ag oup often survive tor a very 
long time and tat die spontaneously within the obser ition period, Published 
protocol contain mal uch examples some are found among the control an 
mal ry the present paper The mice used in the present study were of a highly 
inbred strain. Therefore, it seems most likely that the long survivors owe then 
relative resistance to an immunity acquired with the infection and not to a 
different genetic susceptibility. Such mice did not overcome their infection 
eliminating a iding bacteria from their organisms, but they reached a 


they ead i state ol equilibrium vith the m Thy proportion 


of animals of a group ho fail to die at the first Impact of the infection increase 

th diminishing challenge dose Huge infective doses similar to the ones used 
in most experimental work are rare under natural conditions. It may well be that 
the alulity of humans to hi vith minimal or even more severe tuberculous intee 
tio theout showing inieal signs of tuberculosis is due to mechanisms similar 
to the on pre In these 

\ paradoxical ob illustrated in the curves of figure 4. At a certain 
point the experiment, | wcinated mice had a better chance to survive than 

wcinated group hose survival curves showed a steady decline throughout the 
observation period. Th phenomenon might reflect a difference between va 
cinated and nonvaccinated animals in the initial distribution of virulent bacih 
throughout the animal body as it oecurs in the early phase of the infection It 
this occur it would prestimatl « reflected in a different cde elopment ol tuber 
culous lesior y these animals. The fact that vaccinated mice 
consistently howed much spleens than nonvaccinated animals who sur 
vived the challenge infection for the same length of time might indicate the pres 


ence ofl uch i phenomenot 
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significant decrease in immunity. Nine months after vaccination, practically no 
immunity persisted 
SUMARIO 

La \ if iad la nae er ncontra i 7 

Preséntanse los re los de un estudio comparado de rias vacunas antituberculosa 
en ratones. themp inimales sobrevivieron después de una intececion provor 
dora sirvi ‘ inmunidad. Comparéronse propledades inmunizal tes «cs 
preparaciones ‘ erta come de eunas viables multiply tes 
bon todos los casos, | euna viables resultaron superiores a las preparaciones bacter! nas 
muertas. Cuando rol varias intensidades luminosas para inactivar total o parcia 
mente una vacuna corrente inmunidad resultante quedaba en proporcion directa 
il ndmero de jue rest iban en la vacuna des} de la irra La pro 
pore le ‘ ‘ presentes no ete apreciabi Las vacunas BCO 
matad ul ‘ seron inferiores a las suspensiones bacterianas vivas de ia 
miei nee dosis alta de isontacida administr win durante todo el pe riodo 
de vacunae nites ce provocae nno rebajo ma or cosa las propredades inmunizantes 
de la ‘ BOC, ind lo a jue la multiple n bacteriana en la vacuna no es ul 
factor tensidad de la tnmunidad obten da. Se demostro 
este punto comparana cunas BOG multiplicantes) con vacunas preparadas de una 

iriante ruler if iit inte de bacilos tubere todas las dosis 
compar ‘ resulto igual Oo supertor a BCG. ke limitada la duracion 
de la tnmunida | lueida en los ratones por una dosisa relativamente alta ce BCG. | 

slor alt ‘ entre tres semanas tres meses después «de 
os ratone wu ‘ antes de la infeecién revelaron una disminucion impor 
tante nid \ nueve mes le vacunac wpenas restaba la menor it 
munidad 

RESUME 
Vial et lion de accins dana lU'immunisa n contre la tube 

exposé des résultat le l'étude comparative chez la souris, de divers vaccins antituber 
culeux. La durée de e des animau | inoculation expérimentale servatt de mesure 
d'immunité. Les proy étés immunisantes des préparations viables ou tuées, de meme que 
la multiplication oul m multiple ation des vaccins viables turent compareces Dans tous 
les cas, le V sont montres superieurs préparations bac enennes tuces 
L’'emplo de diverse tensités lumineuses, pour inactiver complétement ou partiellement 
le BCG étalon, a procuré un degré dimmunité directement proportionnel au nombre de 
cellules ibles sur int dans le vacein aprés l’irradiation La proportion des bacilles 


te ne déterminait aucun effet uppréciable Les vaccines BCG: tués par la chaleur 


tues preset 

vu le phét étarent férieurs Lux suspensions bactériennes vivantes ae méme concentra 
tion. Une dose Glevée d'isontazicde idministrée pendant toute la précédant Ia 
vaccination expérime tale, ne réduisait pas de fagon significative les proprietes d‘im 
munisation du BCG, ce qui montrait que la mutiplication bacténenne dans le vacecin n était 
pas un facteur essenti du de gré d‘immunite obtenu Ce point été encore de 
montré par la comy des vaccines BCG (multiplication) ave les vaccins prépares a 
partir d’us riar iu bacille tuberculeux H37Ra avirulent et ne se multiphantpas 
Pour toutes les doses, la comparaison 1 démontrée que le H37Ra était égal ou supe 
rieur » BCG. La durée de Vimmunité produite chez la sourts par une dose relativement 
dlevée de KOC: est mitée. Le maximum était atteint entre trois semaines et trois mow 
pres ia yvaccinatior Les sours Vaccinéees Mois ay ant | infection ntarent une reduc 
tion apprecial le «le mmunité. Neuf mois apres la vaccination, tl ne s@bsistait pratique 


ment aucune imi mite 
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THE MAXIMAL DIFFUSING CAPACITY OF THELUNG IN 
CHRONIC OBSTRUCTIVE DISEASE OF THE AIRWAYS 
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with chronic obstructive disease ol the airwavs was undertaken to examine the 


relationship between the degree of obstruction of the airways and of damage to 


the diffusing surface of the lungs 


METHODS 
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SUBJECTS 

ere elected to pro group ol patients vith chron obstructive 

airway disease of mild to moderate degree with a minimum of other pulmonary 
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In the remaining patients, ventilatory disability was less variable except iv 
association with respiratory infection 

As shown in table | } patients gave a history of right ventricular ftarure 
Six other patients had prominence of the pulmonary artery on fluoroscopy, and 
3 of these had changes in the electrocardiogram compatible with right ventricular 
etrain 

In varying degrees, all patients showed increase in antero-posterior diameter 
of the chest, low diaphragms limitation of diaphragmati motion, and expira 


tory obstruction on physical examination and fluoroscopy 


The characteristics of the patients were further defined by studies of lung 
volume, ventilatory capacity, and the distribution of ventilation-perfusion 
ratios in the lungs. The results of these studies are given in table 2 and in figures 
1 and 2. It may be seen in figure | that in most instances there was significant 
elevation of the ratio of residual volume to total capacity and that several 
patients showed elevation of arterial carbon dioxide tension. In almost all cases 
the maximum breathing capacity and vital capacity were considerably reduced 
Although not shown in figure 1, the shape of the vital capacity tracing was 


characteristic of expiratory obstruction in all cases. With a single exception 
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STUDIES ON THE METABOLISM OF THE ACID-FAST BACTERIA 


of Intermediate Pathways of Glucose Dissimilation 
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STUDIES ON THE METABOLISM OF THE ACID-FAST BACTERIA 


Il. Indications of Intermediate Pathway »f Acetate Oxidation 
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INFLUENCE OF QUARTZ ON THE RECOVERABILITY OF TUBERCLE 
BACILLI FROM RESECTED PULMONARY LESIONS 
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tl te il. Several attempts to meet tl hallenge have alread eel 
made. inclu , ng the sm en to free it of residual drug planting the 

ig ‘ to detect lrug«<lependent orgat yering 
rm ect the test animns nto which the materm mocuiated the 
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In June of | ! study w enlarged i f unpublished reports from the 


Saranac | f six lesions from 29 additional resections were obtained from 
patients who ree “1 antituberculous drug therapy it Trudeau Sanatorium and 
Sunmount Veterar Administration Hospital The specimens were handled exactly as 
already described ¢ p it an equal volume of sterile physiologic saline was added to 
the portion of the | menate not mixed with quartz 


Phe guinea pigs in “i with 5 of the first 6 specimens studied in 1952 remained 


free of tuberculous disease. From one lesion, however. the portion mixed with silica pro 

duced tuberculous dis in one animal and no disease in another animal: while the un 

treated portion failed to produce disease in either of 2 animals. These results are incorpo 
rated in the total expenence which follows 

\ total of 52 lesions obtained from 35 separate operations was studied. Of the 

ons, 39 were negative for the presence of viable tubercle bacilli by both methods 

itrented d ca-treated whereas /3 were positive for tuts rele bacilli by either 

both 1 ods. A detailed analysis of the 1/3 positive lesions is presented in table |! 

(\s may be 1, of the 13 lesions which were positive for living tubercle bacilli 

S were posit ‘ methods, 3 were positive only by the quartz method, and 2 were 

positive or yy the non-«<quartz method. It is also interesting to observe that, although 

the lesions and their contents were thoroughly homogenized, ¢ produced disease in all 


anunals, whereas not of these 7 praiuced disease in only one of the ini 


mals. Mate animals, whether or not they received the portion containing quartz, varied 


in their abilitv to aequire tuberculosix. There w no correlation between the bacilli 


count of the lesion gree of tuberculosp m the animals 
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\ or Positive Sper 
I I 
Case f 12 0 0 
} | 4 a 5 
; Pit 1\ 13.0 0 
PI [toll 14.0 0 10.5 
‘ I! 1.5 13.0 7.5 
ecrotic 13.0 10 12.5 
rl en 11.0 1.5 0 7.0 
FIC, 13.0 12.5 11.0 12.5 
FIC— Filled OC—Open cavity; PL—Pooled lesions, s CF—Cong 
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erculous disease may tot lor eact mis Vas there 


ting 
ich 
thi ‘ 
t } thy 
| 
late vhereas actua ' 2 animals died of tubercu 
The extent of dis rm the which had ed the quartz-treats t ! 
was no greater than in those which had not For the S were el ehiing at i to ") 
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and 9.1 
In table 2 are related the results of guinea pig inoculations and the ba t the 
lesions as demonstrated by the stamed smear. Of the 12 lesior vith Gaftky III eruge 
of one bacillus in each field) or higher, or one was positive for tubercie bar sind 
noculation. The lesion produced disease in or cme I the contr rut reithe the 
juartz-inoculated al ils. The table shows that in tl ere there 
greater recovery olf tubercle bacilli inimal nocuiat Irom the lesions ol 
count than from those of low count. It must be borne u nd, however, that these figure 
ire based on relative few specimens and that the results could ve well bn flerent 
Ina iarger series 
In table 3 it e noted that of the 40 “closed” lesions obtamed | hient ho 
met target point’* criteria, 12.5 per cent were positive tubercle | } cu 
tion, whereas 70 per cent of the non-target point lesiwor vere ul 
figures substantiate previous results obtamed b i! is grouy n earher st the 
recoverability of tubercle bacil’t from resected lest 
All of the anima vhiel ubsequent howed progre ime iM 
not) developed positive tuberculin skin test The ints tv of the reactor ‘ 
pronounced in the juartz than in the non-quartz-inoeulated an i | tance 
the sensitivit ind in other per ted undiminished until the 
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the Medical Research (oun tria 1W54a 
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permits a comparison ol findings m two iv 
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justi » comparison which methodologically unsound 

in the Medical Rese Couneil report O536 
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DELAYED GROWTH OF MYCOBACTERIUM TUBERCULOSIS FROM KRESECTED 


LUNG SPECIMENS 
] the Edit Thu Revi of T uber losis 


In view of recent interest which has been shown in delayed growth of M ycobacteriur 
fuberculosis trom resected lung specimens Vandiviers iH \l ind Willis. H. S 
I'welfth Conference on Chemotherapy of Tuberculosis, Veterans Administration, Arm 
Navy, 1953, p. 201; Hobby, G. L., et al.: Am. Rev. Tuber 1954, 70, 191 we would 
ike to report several instances of late growth which have oecurred in routine cultures at 
this hospital 

For the past several months, we have been incubating all cultures twelve weeks instead 

the customary six weeks. In a group of 1,258 cultures on Lowenstein medium, there 
have been 23 cultures from different patients which showed no growth at six weeks but 
lefinite growth at twelve weeks. The 23 late growths represent an increase of 1.9 per 
ent for all cultures, or a 10 per cent increase in positive findings for tubercle bacilli 

Che 23 late positive cultures represent 21 sputum specimens, one gastric washing, and 
one urine spec en. Concentrated smears of these sputum specimens showed 7 to le 
wsitive and 14 to be negative for acid-fast bacilli. There appeared to be no difference u 


“tribution of ite positive cultures due to race or Sex 


It is interesting to note that all but 2 patients who yielded such cultures, one urine and 
ne sputum specimen, were being treated with isoniazid. These 2 patients were receiving 
no drug theray it the time. The 21 patients on isoniazid therapy were also receiving 
either PAS or streptomyvein or a combination of these drugs 


In addition to the above, we have found 7 cultures from 3 patients whose sputum 


“pecimens were ositive by smear but negative by culture until the filth month of meuha 


tion, at which time all 7 cultures became positive. All 3 patients were receiving isoniazid 

Phe addition of isoniazid to the theraputy irmamentarium has apparent caused 
retardation of growth of the tubercle bacillus in cultures, and for this reason a re-asses 
ment of the penod of holding cultures seems advisable (leo, it might be recommended 
that cultures of sputum specimens whicl eld positive men im newative culture lw 
l ior an indefinite perhaps up to a 

niormatiolr bemg submitted in a prelumuinat report because of the widesprenda 

T tive loctumenter 

Sincere il 
Norra Carona W. G 
september 27 O54 
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perfectly true. There are few beneficial inoculations which have not occasionally been 
followed by tragic results, and accounts of deaths directly attributable to BCG are not 
common in the literature. Nevertheless, they are not unknown. Irvine’ discusses an 
outbreak of tuberculosis with several deaths in 1930 in Ujpest in Hungary. Three of the 
12 deaths which occurred in 562 vaccinated children were unquestionably due to tuber 
culosis and tuberculosis was suspected as the cause of the other 9 deaths. In the 3 cases 
which are discussed in detail, progressive disease followed shortly after vaccination 
ind in one of these cases the tubercle bacilli which were isolated were not pathogenic to 
guinea pigs. Irvine’ also quotes the cases reported from Santiago by Ariztia, Orellano 
ind Del Rio in 1929, when 4 of 10 vaccinated children developed tuberculous lesions and 
one of them died of tuberculosis. More recently a death following vaccination was re 
ported by Despierres and Viallier,? who describe how a newborn infant developed multiple 
cold abscesses ten weeks after vaccination. In Mexico,’ deaths from tuberculosis following 
BCG vaccination caused anxiety until it was discovered that the BCG organism could 
not be proved to be responsible. Dr. Meyer states, however, that unless virulence tests on 
inimals are carried out, “the BCG type cannot be distinguished from the human type 
ind, in fact, the tubercle bacilli from his patient were at first described as being human 
Phere is good reason, therefore, to entertain the terrible suspicion that, in addition to the 
deaths which have been proved to have been due to BCG, there may have been man 
others which have been mistakenly attributed to superimposed infection with human 
tubercle bacilli 

If the indirect effects of BCG vaccination are included, the death roll rises steep! 
It is not disputed that BCG creates hypersensitivity to tuberculin where it has not existed 
before and that, if a person is vaccinated who is incubating a tuberculous infection or who 
has previously been tuberculin-positive but has lost his skin hypersensitivity, the vac 
cination may precipitate serious tuberculous disease. Consequently, it is not surprising 
that Ustvedt* was able to find, from information which was not then complete, 21 cases 
of meningitis and miliary tuberculosis which had developed in vaccinated persons during 
the BCG campaign of the Joint Enterprise in Europe after the second World War. Wolk 
describes a case of fatal hemorrhagic disease after BCG vaccination. Price® reports 4 deaths 
in persons “vaccinated but not immunized,” in whom the disease began one to three 
months after vaccination. Dufourt and Despierres’ discuss the case of an infant aged four 
teen months who, eight days after vaccination, developed hilar adenitis and meningitis 
from which it died. A virulent, streptomycin-resistant tubercle bacillus was isolated 
from the child, but the authors were in no doubt that the vaccination was the precipitat 
ing factor in causing death. These cases have been found in a search of the literature whicl 
has been far from exhaustive 

If less serious tuberculous lesions are included, the casualties from BCG vaccination 


ire greatly increased and the references in the literature too numerous to mention. Absces 


ses in regional lymph glands, erythema nodosum, mediastinal adenitis with atelectasis 


Invine, N Vaecination in Theory and Practice, Blackwell, Oxford, 1049 
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Usrvevr, H. J.: Conference on European B.C. G. Programmes, Heinemann 
Work, Tuberculosearzt 
* Pace, D.S.: Irish J. M. Se., 1954, 338, 56 
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LEWIS JEFFERSON MOORMAN 
1875-1954 


Lewis Jefferson Moorman 
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nat n the tace apparent irmountabie obstacies nsepiration 
vho ha ontracted tuberculosis ther tracted nesses, fis continued 
PC and timism and complete absence of complaint in the tace of pl Te 
pu are characteristics which have endeared him to the medical profession and 
his many nemis al wil rers who have epeated lescribed 
person. A a pione n thorn irwer ind a crusader in the treatment of pulmonar 
(_H 
Dr. Lew Jette Mioorman. fi ‘ esident of the Amerncan Trudeau Society and 
f the National Tuls tlos \ssociation, died in Oklahoma Cit n August 2, 1054 
it the age eventv-nine. Dr. Moorman et ed a long and distinguished career it 
medicine. He n Leitehfield, Kentuch S75. He graduated 
from the H tal ¢ ege of Medicine, Lou e, Kentuch n 1001. After a short tria 
it practice im Ala hie with a fe yracduate sent est and opened thee uw 
the prairie tow! let h was then in Indian Te t Those were the , of the 
rush to stake if neart opened g ‘ ent lar Dhousaneds of pe 4 ol 
the all te ng the bords the und grant llere n ha le amd 
iried experi ‘ ne the front en and the Ind } mleredl the 
His nterest tiv ems arising trom tubercuilo i ong the Indian om tog ‘ 
| 
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much time during his to help solve the difficulties of control and treatment. In 1948 
Dr. Moorman was mad hairms 1 committee chosen by the U. 8. Department of 


the Interior to stud I conditions among the Navajo and Hopi Indians 


In 1907, Dr. Moorman, feeling that a metropolitan practice would be more to his 


liking, moved to Oklahoma Cit Iwo vears later he pursued a postgraduate course in 
Vienna, at that time the center of LKuropean medical teaching. | pon his return home he 
soon became a leader in the medical fraternity in city and state. He was especially in 
terested im diseases of tl hest n which specialty he spent mus of his life’s work 
many years he was Diu wv of the Oklahoma Cottage Sanatorium, and he was 
Founder and Director e \Mloorman Farm Sanatorium 

In 1909, Dr. Moorn married Mary Davis Christian, a niece of Dr. Hen: 
tian. Three children w born to them 

Dr. Moorman's hig wofessional attainments gained him many positions of responsi 
bility and honor. He was Professor of Clinical Medicine at the University of Oklahoma 
1022-1935 ind Dean of the Medical School from 1931 to 1935. From 1948 he was 
Professor Lemeritus and Lecturer in the history of Medicine and Medical Ethics. He was 
for man ears, secretary-treasurer of the Oklahoma State Medical Society (President 
1919-1920 and Honorary President for life), and Editor of the state medical journal 
He became president of many of the professional societies of which he was a member 
These included the Southern Medical Association: the Count Medical Societ the 
Oklahoma Cit \cadet of Medicine; the American Trudeau Society (1941-1942) and 
the National Tuberculos \ssociation (1943-1944 ind the Oklahoma Public Health 
\ssociation. He was president for thirty years of the Oklahoma City Tuberculosis Society 

From 1938 to 1948, he served as a member of the Editorial Board of this journal 

Dr. Moorman was a Fellow of the American College of Physicians and at one time 
Vice President of the American Clinical and Climatological Association; honorary mem 
ber of the staff of St. Anthony Hospital; and affiliated with the University, Wesle ind 
Mercy Hospitals; and formerly, Medical Superintendent of the State University Hospital 
ind Crippled Children Hospital 

Dr. Moorman was interested in the history of Medicine and published a volume on 
Tuberculosis and Genius, in which he traced the lives of many of the great in history who 
had tuberculosis. His autobiography, Pioneer Doctor, appeared in 1951. In this volume 
smong other things, are found many stories of early days in the plains and reflections or 
the art and practice of medicine 

\s Dr. Christian said of Dr. Moorman in his foreword to Pioneer Doctor he had the 
pioneer spirit, the love of the patient, an innate true religion, a broad knowledge of medical 
lore and an appreciation of the best in the literature of the English language 

\ host of patients and friends will miss this good physician of gentle manne 


ome ind delightful humor 


CAMERON ST. CLAIR GUILD 
1896-1954 


Cameron St. Clair Guild, the first Executive Secretary of the American Trudeau 
Society, died suddenly on October 18, 1954, at Sunmount, New York, where he was Chief 
of Professional Services in the Veterans Administration Hospital. His death brought to 
in untimely end a career influential in the development of public health and of tuber 


culosis control during the past quarter of a century 


N 
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1) ~ ens s born in M t Har! near Halifa 
N i Scotia Septe er 17. 1896. Edueated in pul hools. he served in the | { 
\\V i War as eute t in the Re il | ng Corps. Before studving medicine at Da 
housie Universit ere he received | \L.D. and C.M. degrees in 1925, he taught 
ehool and worke su graduation wu eicme he was sent the Inter 
national Health B | of the Rockefeller Foundation to the South for training; and i 
1926 he became He th Otheer of Lee Count \i issinxipp yhere a model count healt! 
init was set up in Tupelo. After fou ears and when the count health unit was well 
established, he returned east to Yale School of Public Healt! vhere he received the degre 
f Doct He tl n June 1931. Du ne the same eur ‘ a \ssociate 
Field Direct the ‘ in Public Health Association. He then ked for a year a 
i memiln t Rese staff of the ( ttee on the Cost \iedical Care 

With tl ‘ eri et ng, and demonstrated willingne to hight the underdog 
hie ed the staff the National Tubereul \ssociation on June |, 1932, as Field 
Secreta lor the stud f tuberculosis among Negros In 1937 suthoritative report 

the ¢ ttee erculosis Among Negroes, of which he was then the Secretar 
wis iblished. Dr. Guild continued to devote a considerable part of his time to thi 
problem as Direct f the Negro Progra of the Nationa Puberculos \ssociatior 
In 19043 he o given the direction of the campaign against tuberculo mong 
Spanish-speaking rn the United Stute of America 

By the end of 1940 the growing American Trudeau Societ reorganized from the 
American Sanat: il \ssociation in 1939, needed an Executive Secreta Dr. Guild 
vas appointed irt-time Executive Secretar on Janua 1, 1941. Unele his Agressive 
ind enthusiast ection, the American Trudeau Society grew from six or seven hundred 
to more than ft ee thousand members vith twentv-one active ommittes He tarted| 
the News Lette nal inv of the present features of the Soret He resiwned in Ma 
1047. to answe it’ he onsidered a greater challenge oiming the Medical Depart 
ment of the Veterar \dministration as Branch Chief of Tuberculosis in the New York 
(Area. His later transfer to Sunmount as Chief of Professional Services placed him where 
he ace through the nee! anti Dial irwical thera 
lone at that Veteras \dministration Hospital and through the organization of the 
innual Sur mt The ( ‘onterence 

At heart, Dr. G is alwa fighting isader. He wht for better health for the 
farmers of MI e fought tor better and less expensive eclical care for the muddle 
, he iwht ag t tubercu wd wn ince among Negroe ind Mexican-Ame 

in he fought t ze the mel ect the Nat rit Pubercu \ clint 
na e went out still fighting bette are eterna 
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Success is measured in terms of the qual 
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Florida 


The Southeast Florida Tuberculosia Hospital 


There are a few vacancies for well 


qualified physicians in the four Tu- 
berculosis Hospitals of The Sunshine 


State 


BEAUTIFUL NEW HOSPITALS 


EXCELLENT EQUIPMENT 
OPPORTUNITY TO ADVANCI 
WITH RAPIDLY DEVELOPING 

PROGRAM 
FURNISHED HOME OR HOUSING 
ALLOWANC!I 


LIBERAL RETIREMENT PLAN 
SALARY COMMENSURATE WITH 
QUALIFICATIONS 


FLORIDA CLIMATI 


Hospitals at Orlando, Tampa, Talla- 


hassee and Lantana (near Palm 


Beach) 


ipply to ROBERTS DAVIES, VLD. 
Director, State Tuberculosis Board 
Room 322, Caldwell Building 


Tallahassee, Florida 


Present Concepts 
of Rehabilitation in 
Tuberculosis 
by NORMAN C. KIEFER, M.D. 


420 pages, cloth cover $4.50 

In this volume there s brought together 
for the first time, an accurate summar 

orld research and achievement every 
trea of rehabilitation during the last decack 

Miore than 1.000 or gina paper ire al 
stracted n this book am ever ise tne 
salient features of each beer rought 
together im classifies sections to provide a 
complete mcture approm hes 
and result 

A | ography of more than 1,000 
suppies relerence basic sources ind a 
particulariy comprehensive mex ta tates 
the location of specific informatior 


Your order can be filled promptly 


NATIONAL TUBERCULOSIS 
ASSOCIATION 
1790 Broadway, New York 19, N. Y 


Now Available in Spanish 


Clasificacion y 
Diagnostico Standard 


(DIAGNOSTIC STANDARDS) 


First published by the National Tuberculosis 
Association in 1950 and now in regular use by more 
than 100,000 physicians, this accepted authority 
on terminology, standard tests and classification 
in tuberculosis has now been translated into 
Spanish by Professor H. Orrego Puelma of the Uni- 
versity of Chile Faculty of Medicine, assisted by 
Doctors Raul F. Vaccareza, Ignacio Baldo and 
Armando Alonso, and is available to interested 
physicians in the form of a 64-page publication 

To cover handling costs, a price of 50 cents 
(American funds or the equivalent) has been 
established. Your order is cordially invited 
will have immediate attention 

Please address orders to 


and 


DR. H. ORREGO PUELMA 
Hospital del Salvador, 


58 Vicuna Mackenna, Santiago, Chile. 


Reagents 
FOR SEROLOGIC DETECTION 
of Syphilis 


[HIS group oi Bacto Reagents is prepared expressly for use he seroiogu 
diagnosis of syphilis by means of the more generally employed complemen 
hixatlwo} prec pl ition and floccu ition tests \ Bacto intivens are ested 
tor sensitiy ind specihiicity } iboratories desig ited’ tor that purpose hy 
the author serologists of the tests for which thev are ren hed No antwet 
is released tor distribution unt has beer ipproved 

Bacto-B J L Flocculation Antigen Boe ‘ 

Bacto-B J] L Wassermann Antigen for the 

Bacto-Eagle Flocculation Antigen el 

Bacto-E*le Wassermann Antigen « Wa 

Bacto-H_ ton Cardiolipin Indicator rthe H 

Bacto-Hinton Indicator e Hint é holeste 

Bacto-Kahn Cardiolipin Antigen anda Kal 

Bacto-Kahn Sensitized Antigen 

Kal 

Bacto-Kahn Standard Antigen 

Bacto-Kolmer Cardiolipin Antigen 1 ca tigee e 

Bacto-Kolmer Improved Antigen eK 

Bacto-Kolmer Improved Antigen eK 

Reenforced 

Bacto-VDRL Antigen 

Bacto-Antisheep Hemolysin ‘ ‘ he ra 

Bacto-Complement 

Bacto-Beef Heart ‘ ee 

e use ek 

Bacto-Kahn Beef Heart ed expre 

Bacto-Cholesterol 

Bacto-Corn Germ Sterol ‘ 


Spec if) “DIFCO” 


THE TRADE NAME OF THE PIONEERS 
In the Research and Development of Dehydrated Culture Media 
und Microbiological Reagents 


DiFCO LABORATORIES 


DETROIT 1, MICHIGAN 


. 


NEW THORACIC INSTRUMENTS BY PJLLING 


E BLA 


BURFORD 
RIB SPREADER 


This new instrument offers important 


benefits for both surgeon and patient— 


non-glare black surface 1s so much 
easier on the eyes, lightweight construction 
Th221 Burford Modified Fino 
means less instrument-drag on the patient Ril 


Aluminum alloy in all but the 


“wearing parts’’ (rack and pinion 


reduces weight almost one half. 


RUMEL 


THORACIC 
FORCEPS 


WITH ATRAUGRIP® JAWS 


A set of four forceps matched in 
length, weight and balance. Atraugrip jaws 
provide firm, non-slipping, non-crushing 


grasp. Length 9 inches. Stainless sceel 


ThH9O4 Rumel Thoracic Force wit ifraugrip jaws 


complete 4-piece matched ser 
Th906 A’ only only 
Th908 only Th912 only 


ail ORDER DIRECT FROM 
GEORGE P. PJ L LING & SON CO. 


3451 WALNUT STREET 
PHILADELPHIA 


HEADQUARTERS FOR INSTRUMENTS FOR THORACIC AND CARDIAC SURGERY 


1) 
SAT STANDARD S\L 
J —— 


O | for the treatment of pneumonia 
and other respiratory tract infections 
hot 
| 


BRAND OF OvYTETRACY ne 


For (ESTABLISHED) broad-spectrum antibiotic 
therapy—supplied in convenient Capsules, 
Tablets (sugar coated), Oral Suspension 
(raspberry flavored), Pediatric Drops (raspberry 
flavored), Intramuscular, Intravenous 


Ophthalmics, Ointment and other topical forms 


‘Tetracyn 


BRAND OF TETRACYCLINE 


For the (NEWEST) broad-spectrum antibiotic 
therapy—supplied in convenient Capsules, 
Tablets (sugar coated), Oral Suspension 
(chocolate flavored), Pediatric Drops (banana 
flavored), Intramuscular, Intravenous, 
Ophthalmic and Ointment. 


(PE 
Both discovered by Pfizer world's largest producer of antibiotics 


PFIZER LABORATORIES, Brooklyn 6, N. Y 
Division, Chas. Pfizer & Co., Inc. 


agents 
_ 


Viable tubercle bacilli in dried sputum 
are killed in two minutes by a 1% 


solution of Amphyl.! 


The anti-tubercle bacillus potential 
persists for a week or more on floor 
surfaces disinfected with a %% 
solution of Amphyl—thus destroying 


fresh contaminants on contact. 


for tuberculosis hygiene 


Amphy! is widely applicable for varied disinfection 

needs. It is bactericidal and fungicidal as well as 
tuberculocidal. Bedside surfaces, floors, walls, dishes and 
utensils used by patients or in the laboratory, bathrooms, 
hands, thermometers, instruments, rubber or plastic 
goods—all can be efficiently and economically decontaminated 
with Amphyl. No unpleasant odor. Non-corrosive. 
Non-irritating. Highly concentrated requiring 


minimum storage space. 


j 

1 ’ the Sem 

A G.; Wright, 1 t { 

he tial of disin'rct 

AMPHYL 1S AVAILABLE 

THROUGH YOUR 

For samples and complete brochure SURGICAL 
with how-to-use chart, please SUPPLY DEALER 


write to: 


Lehn & Fink 


PRODUCTS CORPORATION 


Dept. 11, 445 Park Ave New York 22, N.Y 


imphyl brand of alkyl and aryl phenol germicide 


Rom 
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EMERSON 
RESPIRATION 
ASSISTOR 


I. P. P. B. 


1. Mixes air with oxygen. 


2. Flows rapidly and 
exhales freely. 


3. Can be cleaned easily. 


Write for full information. 


J. H. EMERSON CO. 
Cambridge 40, Massachusetts 


‘al 


IN TUBERCULOSIS CHEMOTHERAPY 


Unique Buffer 


Buffered 
PARASAL” 


minimizes G.I. upset caused by 
ordinary P.A.S. preparations 


tablets (see dosage table). 
Hence, Buffered PARASAL 


Better tolerance, reports the 


V.Au “There seems to be 
effecti better patient tolerance of is more economical and 
ive this preparation then any convenient. 
P.A.S. Therapy  Compotible with INH or SM. 
More effective. All Buffered 
without unduly PARASAL products are PAS-INH, PAS.SMM ther. 


made from Council Ac- 
cepted, fresh, domestic 
P.AS., to assure strict qual- 
ity and dependability. 


33'4% fewer tablets. 
17 Buffered PAPASAL 
tablets 0.5 Gm. replace 24 

Sodium P.A.S. 0.5 Gm. 


upsetting 


gastrointestinal g 


apy. 


Maintained Therapeutic 


blood levels from 1 to, at 
least, 6 hours.‘?* 


i Sedium & Sugar Free for 


geriatric petients and those 
on restricted diets. 


DOSAGE EQUIVALENTS 


BUFFERED ‘PARASAL’ Replaces 
TABLETS, 0.5 Gm SODIUM PAS Yields 
(Sodium Free) TABLETS, 0.5 Gm PAS 
16 22 & Gm. 
7 24 2.5 Gm. 
18 25 9 Gm. 
20 28 1 Gm. 
24 34 12 «Gm 


OTHER ‘PARASAL’ DOSAGE FORMS: 
@ Effervescent PARASAL tablets, 2.0 Gm. (P.AS.). 


@ Buffered PARASAL-INH tablets, a PAS-INH combina- 
tion containing 0.5 Gm. P.A.S. with either 12.5 mg. or 
20 mg. ISONIAZID PANRAY © 

@ PARASAL SODIUM tablets, 0.69 Gm. (sod. P.AS.)}. 


available at all pharmacies 
on your prescription. 
Write for samples, literature, 
complete information 
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Winley-Morris Co., 

6579 Somerled Ave., 

Montreol 29, P.O. 
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